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FOREWORD

Pealizing that RAC's only tangible products are
technical papers and that the present manual methods
of draft and document production are impediments to the
swift preparation of a large technical dccument, the au-
thor designed and implemented the computer-assisted
system herein described.

The system design embodies a number of brand-
new ideas-ideas not containod within any other known
system, program, or device whose purpose is to com-
pose or typeset documents. These innovations include
free-form keypunching, the concept of the voided area,
and the freely commingled English-like editing instruc-
tions and text.

As a result the keypunching of a draft is actually
easier than either typing (onto paper) or traditional key-
punching (into cards). Corrections (i.e., changes, inser-
tions, deletions, and rearranging) of a draft are made at
the key punch; there is no need to count pages, lines,
words, or characters and then to keypunch these counts
into special change-instruction cards that must later be
processed and interpreted by the computer.

The system, considered to be a working prototype,
is now undergoing an exte risive operational test and de-
velopment. It has, for e4:ample, produced the body of
this very technical paper. Soon the system will be ex-
panded tu include new c pabilities, some of them de-
scribed in this paper.

Nicholas M. Smith
Chief, Advanced Research Division

iii



CONTENTS

Foreword

Keypunching Your Document

The Editing Instructions 2

The System in Use 4

The Breakpoint TecFhnique 10

The Squeeze Program 22

Other Techniques 25

Automated Production of Status-Displaying Documents 26

Putting a Program Litting into the Document 30

Causing the Document to Punch the Program Deck 30

By-Product Applications 32

System Modification under Consideration

Preliminary Cost Considerations 34

Conclusions, Recommendations. and Summary 35

Appendixes
A. Card and Deck Formats 38
B. Detailed Descriptions d the WEdting Instruction 40
C. The Document Magilne. Coded In 140 Autocoder 54
D. Squeeze. Coded In 1401 Autocoder S6

v



Figures
1. Double-Spaced Verbatim Listing of the First 7'welve

Cards (with Errors) Punched to Produce This Document 5
2. Listing Prxuced Using Cards Shown in Figure 1 7
3. Double-Spaced Verbatim Listing of New Deck Resulting

from Correcting Cards of Figure 1 9
4. An Example of a Portion of an Early Draft 11
5. Double-Spaced Verbatim Listing of the Cards That

Produce the Draft Shown in Figure 4 12
6. The Draft Marked for Insertion., 13
7. Double-Spaced Verbatim Listing of the Document Deck

"Broken" at the Point Where the Insertions Are Desired 15
8. Double-Spaced Verbatim Listing of the Three Sets

of Insertion Cards 17
9. The Document Produced by Feeding the Cards of Figure 8

to the Document Machine Program 18
10. Double-Spaced Verbatim Listing of the "Broken" Document

Deck with the Insertion in Place 20
11. The New Draft (wvith the Three Insertions) Produced by

Cards of Figure 10 21
12. Double-Spaced Verbatim Listing of Squeezed Cards of

Figure 10 24
13. Sample of RAC Publication List Produced by the

Document Machine Program 28
14. Single-Spaced Verbatim Listing of Cards That Produced

Figure 13 29

vii

___ __



PAGE 0001

AUTOMATED DOCUMENTATION

A NEW SYSTEM HAS BEEN DESIGNED BY THE AUTHOR IN WHICH MUCH OF
REPETITIVE WORK ASSOCIATED WITH PREPARING THE FINAL DRAFT OF A
TECHNICAL DOCUMENT HAS BEEN ELIMINATFD. IT IS FELT THAT MUCH OF
THE FIRST CRAFT OF A DOCUMENT SURVIVES THE VARIOUS RETYPING OF
SUBSEQUENT DRAFTS RIGHT THROUGH TO THE FINAL DOCUMENT. CHANGES
ARE MADE HERE AND THERE, PORTIONS ARF ADDED AND DELETED. IF ONLY
THE 'GOOD* PORTIONS COULD BE RETAINED WHILE ADDING AND DELETING,
THE PRCCESS OF OBTAINING THE FINAL DOCUMENT (ORt AT LEAST, FINAL
DRAFT) WOULD BE ENORMOUSLY SPEEDED UP. THIS IS EXACTLY WHAT HAS
BEEN DESIGNED INTO THE SYSTEM WHICH THIS DOCUMENT DESCRIBES. THE
SYSTEM IS LARGELY IMANUAL't WITH A (1401) COMPUTER RUN REQUIRED
CNLY OCCASIONALLY IN THE PROCEDURE.

KEYPUNCHING YOUR DOCUMENT
........eoeoom...........

INSTEAD OF UTILIZING A MANUAL OR ELECTRIC TYPEWRITER FOR THE
TRANSCRIPTION OF THE FIRST DRAFT, WE USE A KEY PUNCH. ONE
NrRMALLY THINKS OF KEYPUNCHING INVOLVING VARIrUS CARD FIELDS, WITH
THE DATA BEING CAREFULLY ENTERED INTO THE PROPER PARTS OF THE
CARD. NOT SO WITH THIS SYSTEM. THE TYPIST (OR KEYPUNCH 3PERATOR)
TAKES NO NCTICE OF CARD FIELDS AT ALL. SHE IGNORES THE END OF A
CARD. THE FIRST COLUMN CF A CARD FOLLOWS IMMEDIATELY THE LAST
COLUMN OF THE PRECEDING CARD. FURTHFRMORE, SHE IGNORES ANY
*ACCIDENTAL' RETURNINC-OF-THF-CARRIAGE OR GOING-TO-A-NEW-PAGE
WHOSE CCCURRENCE DEPENDS ON THE SIZE OF THE PAPER AT HANO, THE
PARTICULAR NARGIN STOPS CHOSEN, ETC. SIGNIFICANTLY, WE NOTE THAT
THE PLACES WHERE LINES AND PAGES TERMINATE ON THIS CRAFT WILL BE
CUITE DIFFERENT ON FUTURE DRAFTS DUE TO INSERTIONS AND DELETIONS
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CR TO DECIDING THAT WE WOULD LIKE DIFFERENT MARGIN SETTINGS. WHAT
IS KEYPUNCHED IS 'TEXT 6 AND 'EDITING INSTRUCTIONS'. THE TEXT IS
THE MATERIAL WHICH IS TO APPEAR fN THE PRINTED PAGE. THE EDITI:..
INSTRUCTIONS CORRESPOND IN PART TO THE USUAL NON-PRINTING
TYPEWRITER KEYS SUCH AS RETURNING THE CARRIAGE, TABBING TO THE
NEXT STOP, ETC. ALSO INCLUDED !N THE EDITING INSTRUCTIONS ARE
INDICATIONS AS TO WHAT THE TAB STOPS ARE, HOW WIDE A LINE ON A
PAGE SHOULD BE# HOW LONG A PAGE SHOULD St, THE FACT THAT A NEW
PAGE IS DESIRED NO MATTER WHERE ON THE PAGE WE ARE, THAT SOME
LINES ARE TO BE SKIPPED, PLUS TWO SPrCIAL INSTRUCTIONS TO ALLOW
FrR INSERTION AND DELETION IN THE MIDDLE OF A CARD. A 11401)
COMPUTER PROGRAM, KNOWN AS 'THE DOCUMENT MACHINE', READS, AS DATA,
THE DECK OF CARDS CONTAINING THE COMMINGLED TEXT AND EDITING
IN5TRUCTIONS. IT PRINTS THE TEXT ACCORDING TO BOTH THE EDITING
INSTRUCTIONS AND ITS OWN LOGIC. THAT LOGIC INCLUDES AUTOMATICALLY
TERMINATING LINES AND PAGES. WHEN A LINE IS AUTOMATICALLY
TERMINATED A 'WORD' IS NOT SPLIT. A WORD IS DEFINED TO BE A
CONTIGUOUS SET OF NON-SPACE CHARACTERS. WHENEVER A WORD TO BE
ADCED TC THE PRINT LINE WOULD EXCEED THE ALLOWABLE (MAXIMUMI LINE
SIZE, AUTOPATIC SEGMENTATION OF THE LINE OCCURS. SPACES
KEYPUNCHED TO THE RIGHT OF THE LAST WORD APPFARING ON AN
AUTOMATICALLY TERMINATED LINE ARE DISCARDED. WHENEVER A LINE TO
BE ADDED TC THE PAGE WOULD EXCEED TNF ALLOWABLE (MAXIMUM) PAGE
SIZE. AUTOMATIC SEGMENTATION OF THE PAGE OCCURS.

THE EDITING INSTRUCTIONS
........................

LET US EXAMINE THE FOURTEEN EDITING INSTRUCTIONS.

*TABeE.
eSKIPeSo
ePARAe
oNEWePAGEe
oSE feEcOi2e

&LEFToMARGIN.bo
*RIGT@MARGINeoQe
oPAGEoSIZE.o03l
*SPECS
OSTARTOPARAeGG
oPUNCHGA*
aENDeDOC.

oVCID*
OOKO
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THERE ARE EXACTLY TWENTY-SiX @SYMBOLIC' (OR VARIABLE) TABULATING
STOPS, $A@, 1B1, ... fZ1. AN INSTRUCTION SUCH AS '*TAB.D.' TELLS
THE PROCESSING 1401 PROGRAM TO TAB TO D. SINCE EACH OF THE TAB
STOPS HAS BEEN ASSIGNED A POSITION ON THE PRINT LINE, TABBING TO
(SAY) D MEANS MOVING OVER TO THAT PRINT POSITION CURRENTLY
ASSIGNED TO D. ANY MISSPELLING OF THE TAB INSTRUCTION, E.G.,
'*TAB.5*", IS SIMPLY NOT A TAB INSTRUCTIUN BUT IS TEXT. (THE
SAME IS TRLE FOR ANY MISSPELLED INSTRUCTION.) WHEN THE
PROCESSING PROGRAM ENCOUNTERS A SKIP-SOME-LINES INSTRUCTION SUCH
AS ''SKZPeGO. IT ENDS AND PRINTS THE CURRENT LINE SKIPPING DOWN AS
MANY AS TOLD TO (FROM 0 TO 9 ONLY). THE NEW LINE STARTS AT THE
TAB STUP 2'ECIFIED BY THE MOST RECENT LEFT-MARGIN INSTRUCTION.
THE PARAGRAPH INSTRUCTION, '*PARA*., WHICH HAS NO PARAMETERS, ENDS
AND PRINTS THE CURRENT LINE, SKIPS A LINE AND STARTS THE NEXT LINE
AT THE TAB STOP ASSIGNED BY THE MOST RECENTLY EXECUTED
START-PARAGRAPH INSTRUCTION. '#NEW*PAGE*' ENDS 30TH THE CURRENT
LINE AND PAGE, STARTING THE NEXT LINE ON THE NEXT PAGE AT THE LEFT
MARGIN TAB STOP. THE TAB STOP3 ARE SET (AS MANY TIMES AS ONE
WANTS) BY MEANS OF THE SET INSTRUCTION. THEY MAY BE SET TO ANY
PRINT POSITION BETWEEN 001 AND 131 INCLUSIVE. THE POINT AT WHICH
A LINE IS AUTOMATICALLY TERMINATED MAY BE SET BY THE RIGHT-MARGIN
INSTRUCTION. SIMILARLY, THE POINT AT WHICH A NEW LINE STARTS MAY
BE SET BY THE LEFT-MARGIN INSTRUCTION. THUS THE MARGINS MAY BE
SET TO ANY OF THE TWENTY-SIX TAB STOPS, FROM A JT Z. THE
PAGE-SIZE INSTRUCT:ON SETS THE MAXIMUM ALLOWABLE NUMBER OF LINES
PER PAGE (EXCLUDING PAGE HEADINGS AND CLASSIFICATION). WE HANDLE
ANY CHARACTERS WHICH ARE NOT AVAILABLE VN THE PRINTER BY MEANS OF
THE SPECIAL INSTRUCTION, .*SPEC*'. THE PROCESSING PROGRAM
REPLACES THIS INSTRUCTION BY A SPACE BUT DOES NOT CONSIDER IT A
SPACE FOR THE PURPOSE OF DIVIDING WORDS. IN ADDITION, AFTER THE
ENTIRE DOCUMENT IS PRINTED A 'REMINDFRO LIST IS PRINTED. THIS
"LIST CONTAINS THE LINE NUMBER, PAGE NUMBER AND THE NUMBER OF
SPECIAL OCCURRENCES ON THAT LINE. THUS YOU HAVE A CHECK LIST TO
BE USED WHEN FILLING IN THOSE SPECIAL CHARACTERS. THE PUNCH
INSTRUCTION CAUSES A PORTION OF THE CURRENT PRINT LINE TO BE
PUNCHED INTO A CARD. THE '*END*DOC*' INSTRUCTION IS TO BE USED
ONCE AND ENDS THE DOCUMENT. THE REMAINING TWO INSTRUCTIONS,
'*VOID*' AND '*OK.', ARE USED FOR MAKING CORRECTIONS AT A LATER
TIME.

ANY TIME '*VOID*' IS ENCOUNTERED BY THE PROCESSING PROGRAM,
IT NEITHER PRINTS IT NOR ANYTHING ELSE ENCOUNTERED UNTIL THE
'*OK.' INSTRUCTION IS ENCOUNTERED. THE O.0K.' INSTRUCTION IS THE
ONLY ONE RECOGNIZED INSIDE A VOID AREA AND IS NOT RECOGNIZED
OUTSIDE (EXCEPT AS TEXT). THE COMBINATION OF fHESE TWO
INSTRUCTIONS ALLOWS FOR INMERTION ANn DELETION OF TEXT OR
INSTRUCTIONS WITHOUT REPUNCHING SUBSEQUENT CARDS.

THE FOURTEEN EDITING INSTRUCTIONS WERE CHOSEN IN ORDER THAT
THEY MIGHT BE EASILY RECOGNIZED BY HUMANS, NOT BE LIKELY TO APPEAR
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IN MOST DOCUMENTS AND BE SHORT ENOUGH TO KEYPUNCH READILY. IT IS
FELT THAT POST DOCUMENTS CAN BE HANDLED WITH A COMBINATION OF TEXT
AND EDITING INSTRUCTIONS. SEE APPENDIX B BELOW FOR DETAILED
DESCRIPTIONS OF THE EDITING INSTRUCTIONS. THIS VERY DOCUMENT YOU
ARE READING WAS PREPARED BY MEANS OF THE SYSTEM IT DESCRIBES.

THERE SHOULD BE NO CONFUSION ABOUT EXACTLY WHICH STRINGS
CONSTITUTE EDITING INSTRUCTIONS AND WHICH DO NOT. THE SCAN
PROCEEDS FROM LEFT TO RIGHT. HENCE, THE INTERPRETATION OF STRINGS
AS EDITING INSTRUCTIONS, LOGICALLY SPEAKING, IS LEFT-ASSOCIATIVE.
WHETHER A STRING THAT LOOKS LIKE AN EDITING INSTRUCTION IS THAT
EDITING INSTRUCTION DEPENDS UPON CONTEXT, E.G.t AN OCCURRENCE OF
$*PARA*$ MAY BE A SUBSTRING OF AN OCCURRENCE OF 'eSTART*PARAeJe'.
THE STRING

*NEWePAGE*NEW.PAGE NEW*PAGE*

SHOULD PROCUCE A NEW PAGE WITH

NEN*PAGE

AS THE ONLY TEXT IN THE BODY OF THAT PAGE (I.E., ASSUMING NOTHING
OF CONSEQUENCE TO THE LEFT OF THE STRING IN QUESTION). ONCE YOU
SEE THE LEFT-ASSOCIATIVE RULE, AMBIGUITIES ARE CLEARED UP.
FURTHERMORE, THERE IS NO NEED TO GO CLEAR BACK TO THE BEGINNING OF
THE DOCUMENT DECK. ONE MUST LOOK, AT MOST, TWENTY CHARACTERS TO
THE LEFT OF THE STRING IN QUESTION.

THE SYSTEM IN USE
.................

LET US EXAMINE A DETAILED EXAMPLE OF HOW THIS SYSTEM WAS USED
TO PREPARE ITS OWN DOCUMENTATION. WE SEE BELOW IN FIGURE 1 THE
DOUBLE-SPACED VERBATIM LISTING OF THE FIRST TWELVE CARDS TYPED
(I.E., KEYPUNCHED) FOR THIS DOCUMENT. (NOTE THAT ONLY SEVENTY-TWO
COLUMNS ARE USED. COLUMNS 73 - 80 ARE RESERVED FOR IDENTIFICATION
A*!D SEQUENCING TO BE ADDED AUTOMATICALLY LATER.)
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#SKIP96*fTAB*D*AUTOMATED DOCUMENTATION.SKIPe60*PARAOA NEW SYSTEM HAS BEE

N DESIGNED BY THE AUTHOR IN WHICH MUCH OF REPETIVE WORK ASSOCIATED WITH

PREPARING THE FINAL DRAFT OF A TECHNICAL DOCUMENT HAS BEEN ELIMINATED. I

T IS FELT THAT MUCH OF THE FIRST DRAFT OF A DOCUMENT SURVIVES THE VARIOU

S RETYPING OF SUBSEQUENT DRAFTS RIGHT THROUGH TO THE FINAL DOCUMENT. CH

ANGES ARE MADE HERE AND THERE, PORTIONS ARE ADDED AND DELETED. IF ONLY

THE $GOOD' PORTIONS COULD BE RETAINED WHILE ADDING AND DELETINGTHE PROC

ESS OF OBTAINING THE FINAL DOCUMENT (OR, AT LEAST, FINAL DRAFT) WOULD BE

ENORMOUSLY SPEEDED UP. THIS IS EXACTLY WHAT HAS BEEN DESIGNED INTO THE

SYSTEM WHICH THIS DOCUMENT DESCRIBES. THE SYSTEM IS LARGELY IMANUAL',

WITH A (1401) COMPUTER RUN REQUIRED ONLY OCCASSIONALLY AS THE FINAL STEP

IN THE PROCEDURE.*PARA*INSTEAD OF UTILIZING A MANUAL OR ELECTRIC TYPEWR

FIGURE 1

DOUBLE-SPACED VERBATIM LISTING OF THE FIRST TWELVf CARDS (WITH ERRORS)
PUNCHED TO PRODUCE THIS DOCUMENT.
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THESE TWELVE CARDS INCLUDE THE TITLE OF THE DOCUMENT, 'AUTOMATED
DOCUMENTATION', THE FIRST PARAGRAPH AND A FRAGMENT OF THE SECOND
PARAGRAPH. ALSO INCLUDED ARE THE EDITING INSTRUCTIONS THAT
PROVIDE FOR THE PARAGRAPH SPACING AND INDENTATION AS WELL AS FOR
THE HORIZONTAL AND VERTICAL PLACEMENT OF THE TITLE. PROOFREADING
OF THE COMPUTER-PROGRAM-PRODUCED DOCUMENT INDICATED THREE
TYPOGRAPHICAL ERRORS TO BE CORRECTED. THE WORDS IREPETITIVE' (IN
THE SECOND CARD) AND 'OCCASIONALLY' (IN THE ELEVENTH) HAD BEEN
PISSPELLED. THE SPACE THAT SHrULD ý-OLLOW THE COMMA IN THE
SEVENTF CARD HAD BEEN OMITTED. IT WAS ALSO nECIDED THAT THE
PHRASE #AS THE FINAL STEP' (ALSO IN THE ELEVENTH CARD) WOULD BE
ELIMINM?' FROM THE LAST SENTENCE OF THE PARAGRAPH. FIGURE 2
SHOWS A COPPUTER-PRODUCED LISTING OBTAINED FROM THE CARDS SHOWN IN
FIGURE 1.
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AUTOMATED DOCUMENTATION

A NEW SYSTEM HAS BEEN DESIGNED BY THE AUTHOR IN WHICH
MUCH OF REPETIVE WORK ASSOCIATED WITH PREPARING THE FINAL
DRAFT OF A TECHNICAL DOCUMENT HAS BEEN ELIMINATED. IT IS FELT
THAT MUCH OF THE FIRST DRAFT OF A DOCUMENT SURVIVES THE
VARIOUS RETYPING OF SUBSEQUENT DRAFTS RIGHT THROUGH TO THE
FINAL DOCUMENT. CHANGES ARE MADE HERE AND THERE, PORTIONS
ARE ADDED AND DELETED. IF ONLY THE 'GOOD' PORTIONS COULD BE
RETAINED WHILE ADDING AND DELETINGTHE PROCESS OF OBTAINING
THE FINAL DOCUMENT (OR, AT LEAST, FINAL DRAFT) WOULD BE
ENORMCUSLY SPEEDED UP. THIS IS EXACTLY WHAT HAS BEEN
DESIGNED INTO THE SYSTEM WHICH THIS DOCUMENT DESCRIBES. THE
SYSTEM IS LARGELY *MANUAL', WITH A (1401) COMPUTER RUN
REQUIRED ONLY OCCASSIONALLY AS THE FINAL STEP IN THE
PROCEDURE.

INSTEAD OF UTILIZING A MANUAL OR ELECTRIC TYPEWR...

FIGURE 2

LISTING PRODUCED USING CARDS SHOWN IN FIGURE 1.
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WE NOTE THAT THE SECOND CARD IN FIGURE I MUST HAVE THE TWO LETTERS
'TIO INSERTED IN THE MIDDLE IN ORDER TO CORRECT THE MISSPELLING.
THIS IS EASILY ACCOMPLISHED BY REPLACING THIS CARD BY TWO OTHERS
OBTAINED AS FOLLOWS. ON THE KEY PUNCH MACHINE WE DUPLICATE THE
CARD UP TO (BUT NOT INCLUDING) THE IV$ IN THE MISSPELLED
'REPETIVE'. WE THEN PUNCH THE MISSING ITI' FOLLOWED IMMEDIATELY
BY '*VOID*'. THE REMAINDER OF THE COLUMNS MAY BE LEFT BLANK. THE
CTHER CARD IS THE COPY OF THE REMAINDER OF THE ERROR CARD (FROM
THE IV' ON) WITH THE EDITING INSTRUCTION l.0K.' IMMEDIATELY
PRECEDING IT. THE INITIAL COLUMNS OF THIS CARD (UP TO THE '*OK.')
MAY BE LEFT BLANK. THESE TWO REPLACEMENT CARDS EFFECTIVELY INSERT
THE MISSING 'TI'. THEY ARE OBTAINED 'ARGELY BY DUPLICATING THE
CORRECT PORTIONS OF THE ERROR CARD AND DO NOT REQUIRE THE RETYPING
OF THE FOLLOWING CARDS. THE MISSING SPACE IN THE SEVENTH CARD WAS
INSERTED BY A SIMILAR PROCEDURE. THE ELEVENTH CARU WAS REPAIRED
BY DUPLICATING IT THROUGH THE FIRST IS' IN 'OCCASSIONALLY't TYPING
'IONALLYI FOLLOWED BY A VOID-OK PAIR OF EDITING INSTRUCTIONS TO
FILL OUT THE REST OF THE CARD. THUS BOTH THE SUPERFLUOUS IS' AS
%ELL AS THE 'AS THE FINAL STEP' PHRASE WERE DELETED. SEE FIGURE 3
BELOW FOR A DOUBLE-SPACED VERBATIM LISTING OF THE CORRECTED FIRST PARAGRAPH.
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*SKIP*6*.TAB*D*AUTOMATED DOCUMENTATION.SKIP.6**PARA*A NEW SYSTEM HAS BEE

N DESIGNED BY THE AUTHOR IN WHICH MUCH OF REPETITIOVOID*

9OKeVE WORK ASSOCIATED WITH

PREPARING THE FINAL DRAFT OF A TECHNICAL DOCUMENT HAS BEEN ELIMINATED. I

T IS FELT THAT MUCH OF THE FIRST DRAFT OF A DOCUMENT SURVIVES THE VARIOU

S RETYPING OF SUBSEQUENT DRAFTS RIGHT THROUGH TO THE FINAL DOCUMENT. CH

ANGES ARE MADE HERE AND THERE, PORTIONS ARE ADDED AND DELETED. IF ONLY

THE 'GOOD' PORTIONS COULD BE RETAINED WHILE ADDING AND DELETING, *VOID*

.OK*THE PROC

ESS OF OBTAINING THE FINAL DOCUMENT IORt AT LEAST, FIN4L DRAFT' WOULD BE

ENORMOUSLY SPEEDED UP. THIS IS EXACTLY WHAT HAS BEEN DESIGNED INTO THE

SYSTEM WHICH THIS DOCUMENT DESCRIBES. THE SYSTEM IS LARGELY IMANUAL.e

WITH A (1401) COMPUTER RUN REQUIRED ONLY OCCASIONALLY*VOIDG *OK*

IN THE PROCEDURE.*PARA.INSTEAD OF UTILIZING A MANUAL OR ELECTRIC TYPEWR

FIGURE 3

DOUBLE-SPACED VERBATIM LISTING OF NEW DECK RESULTING FROM CORRECTING CARDS
OF FIGURE 1.
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THE BREAKPCINT TECHNIQUE

WE HAVE SEEN HOW TO INSERT SEVERAL CHARACTERS BETWEEN
ADJACENT COLUMNS. THE SAME TECHNIQUE IS USED FOR INSERTING
SEVERAL WORDS. HOWEVER, IT IS A FREQUENT OCCURRENCE IN THE
BUILDING OF A DOCUMENT THAT SEVERAL SENTENCES ARE TO BE INSERTED.
THEN A DIFFERENT PROCEDURE MAY BE FOLLOWED* LET US SUPPOSE THAT
WE HAVE ALREADY WRITTEN AND KEYPUNCHED THE MATERIAL SHOWN IN
FIGURE 4. THE CARDS THAT PRODUCE THIS MATERIAL ARE SHOWN IN
FIGURE 5. WE ASSUME THAT WE ARE SATISFIED WITH THE PARTS THAT
CURRENTLY EXIST BUT WISH TO MODIFY IT BY MAKING THREE INSERTIONS.
FIGURE 6 SHOWS HOW WE MIGHT MARK THE DRAFT SHOWING WHAT THE
INSERTIONS ARE AND WHERE THEY GO.
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THE TIME WILL COME WHEN THE SAILING CANOE IS BLOWN OVER
FOR ONE REASON OR ANOTHER. THE IMMEDIATE PROBLEM IS TO RIGHT
THE CANOE AND BAIL THE WATER OUT. THE FIRST THING TO DO IS
TO LOWER THE SAIL. YOU MUST BE PREPARED BY HAVING AN
INFLATED INNER TUBE IN THE CANOE. AFTER LOWERING THE SAIL,
THE INFLATED INNER TUBE IS FORCED BENEATH THE UNDERWATER SIDE
OF THE CANOE, AMIDSHIPS. THE CANOE WILL SLOWLY RISE, AND,
AT THE SAME TIME, THE WATER WITHIN WILL RUN OUT. FINALLY THE
CANOE CAN BE FLIPPED OFF IN AN UPRIGHT POSITION.

NOW WE CONSIDER THE PROBLEM OF HOW TO CO...

FIGURE 4

AN EXAMPLE OF A PORTION OF AN EARLY DRAF1.
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*PARA9THE TIME WILL COME WHEN THE SAILING CANOE IS BLOWN OVER FOR ONE RE

ASON OR ANCTHER. THE IMPEDIATE PROBLEM IS TO RIGHT THE CANOE AND BAIL T

HE WATER OUT. THE FIRST THING TO 00 IS rO LOWER THE SAIL. YOU MUST BE

PREPARED BY HAVING AN INFLATED INNER TUBE IN THE CANOE. AFTER LOWERING

THE SAIL, THE INFLATED INNER TUBE IS FORCED BENEATH THE UNDERWATER SIDE

OF THE CANCE, AMIDSHIPS. THE CANOE WILL SLOWLY RISE, AND, AT THE SAME

TIME, THE WATER WITHIN WILL RUN OUT. FINALLY THE CANOE CAN BE FLIPPED 0

FF IN AN UPRIGHT POSITION.*PARA*NOW WE CONSIDER THE PROBLEM OF HOW TO CO

FIGURE 5

DOUBLE-SPACED VERBATIM LISTING OF THE CARDS THAT PRODUCE THE DRAFT SHOWN IN
FIGURE 4.
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THE TIME WILL COME N THE SAILING CANOE IS BLOWN OVER
FOR ONE REASON OR ANOTHER.1 ,THE IMMEDIATE PROBLEM IS TO RIGHT
THE CANOE AND BAIL~ HE WATER OUT. THE FIRST THING TO 0D IS
TO LOWER THE SAIL. YOU MUST BE PREPARED BY HAVING AN
INFLATED INNER TUBE IN THE CANOE. AFTER LOWERING THE SAIL,
THE INFLATED INNE TUBE IS FORCFD BENEATH THE UNDERWATER SIDE
OF THE CANOE, A •SHIPS. THE CANOE WILL SLOWLY RISE, AND,
AT THE SAME T E, THE WATER WITHIN WILL RUN OUT. FINALLY THE
CANO AN B FLIPPED OFF !N AN UPRIGHT POSITION.

N E CONSIDER THE PROBLEM OF HOW TO CO...

a, A aq4

FIGURE &

THE DRAFT MARKED FOR INSERTIONS.
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WE 'BREAK' THE DOCUMENT AT THE POINTS OF INSERTION AS FOLLOWS. WE
DUPLICATE THE CARD UP TO THE POINT OF INSERTIONe THEN PUNCH
$oVOID*' WITH THE FIRST ASTERISK IN THE POSITION WHERE THE FIRST

CHARACTER OF THE INSERTION IS TO GO. WE THEN PUNCH 'OOKo' II
COLUMNS 69-72. IIN SOME CASES THIS WILL REQUIRE TWO CARDS.1 NOW
ON A FRESH CARD WE PUNCH "*VOIDo' STARTING IN COLUMN I AND PUNCH
'OeK'' IMMEDIATELY TO THE LEFT OF THE FIRST COLUMN NOT DUPLICATED

ABOVE. THEN THIS CARD IS COMPLETED BY DUPLICATING THE PART OF THE
ORIGINAL CARD PAST THE POINT OF INSERTION. NOTE THAT WHILE WE
HAVE NOT YET MADE ANY INSERTIONS WE HAVE PREPARED THE DOCUMENT
CECK SO THAT ANY INSERTION CARDS CAN BE PLACED BETWEEN TWO CARDS.
OF COURSE, THE INSERTION MATERIAL WILL START IN COLUMN I AND WILL
END WITH A VOIDED AREA THROUGH COLUMN 72 SO THAT NO UNWANTED
SPACES ARE INSERTED. IN THE UNLIKELY EVENT THAT A POINT OF
INSERTION IS BETWEEN TWO CARDS, THE ABOVE PROCEDURE IS NOT
NECESSARY. SEE FIGURE ? FOR THE REVISED DOCUMENT DECK WHICH,
THOUGH CONTAINING THE THREE BREAKPOINTS, WILL STILL PRODUCE THE
SAME DOCUMENT AS BEFORE.
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*PARAoTHE TIME WILL COME WHEN THE SAILING CANOE IS BLOWN OVER FOR ONE RE

ASON OR ANOTHER. eVOID- *OK*

*VOID. *OK.THE IMMEDIATE PROBLEM IS TO RIGHT THE CANOE AND BAIL T

HE WATER OUT. THE FIRST THING TO DO IS TO LOWER THE SAIL. *VOID* *OK*

*VOID# *OKoYOU MUST BE

PREPARED BY HAVING AN INFLATED INNER TUBE IN THE CANOE. AFTER LOWERING

THE SAIL, THE INFLATED INNER TUBE IS FORCED bENEATH THE UNDERWATER SIDE

OF THE CANOE, AMIDSHIPS. THE CANOE WILL SLOWLY RISE9 AND, AT THE SAME

TIME, THE WATER WXTHIN WILL RUN OUT. FINALLY THE CANOE *VOID* &OK0

GVOID* eOKaCAN BE FLIPPED 0

FF IN AN UPRIGHT POSITION.*PARA*NOW WE CONSIDER THE PROBLEM OF HOW TO CO

FIGURE 7

DOUBLE-SPACED VERBATIM LISTING OF THE DOCUMENT DECK #BROKEN' AT THE POINTS
WHERE THE INSERTIUNS ARE DESIRED.
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WE NOW TYPE THE INSERTIONS MAKING SURE THAT EACH STARTS A CARD IN
COLUMN I AND, UNLESS IT FINISHES EXACTLY ON COLUMN 72 OF SOME
CARD, ENDS WITH A VOIDED AREA THROUGH COLUMN 72. EACH INSERTION
CAN BE PRECEDED BY A CARD WHICH DOES SOME VERTICAL SPACING AND
TELLS WHAT INSERTION NUMBER FOLLOWS. SEE FIGURE 9 FOR THE
VERBATIM LISTING OF THE THREE INSERTIONS AND FIGURE 9 FOR THE
RESULTANT PRINTED DOCUMENT WHICH CONISTS OF ONLY THE INSERTIONS.



PAGE 0017

*SKIP*2.INSERT I *SKIP.2**VOID* OK*

THE OCCUPANTISI WILL HAVE FALLEN IN THE WATER AND OVOID* OKO

*SKIP2e*INSERT 2 *SKIP*2**VOID* *OK*

THEN, AFTER SWIMMING AROUND TO THE OTHER SIDE (THE SIDE AWAY FROM THE HA

ST)t THE CANOE MAY BE RIGHTED BY STANDING ON THE LOWER LEEBOARD WHILE PU

LLING ON THE MAST. THEN THE ARDUOUS TASK OF BAILING COMMENCES. AN ALTE

RNATE PROCEDURE IS POSSIBLE AND HAS MUCH TO RECOMMEND IT. *VOID* *OK.

*SKIP*2oINSERT 3 *SKIP*2*VOID* *OK*

WILL BE HIGH AND DRY ON TOP OF THE INNER TUBE WHEREUPON IT *VOID* OK.

FIGURE 8

DOUBLE-!,PACED VERBATIM LISTING OF THE THREE SETS OF INSERTION CARDS.
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INSERT 1

THE OCCUPANT(S) WILL HAVE FALLEN IN THE WATER AND

INSERT 2

THEN, AFTER SWIMMING AROUND TO THE OTHER SIDE (THE SIDE AWAY
FROM THE MAST)I THE CANOE MAY BE RIGHTED BY STANDING ON THE
LOWER LEEBOARD WHILE PULLING ON THE MAST. THEN THE ARDUOUS
TASK OF BAILING COMMENCES. AN ALTERNATE PROCEDURE IS
POSSIBLE AND HAS MUCH TO RECOMMEND IT.

INSERT 3

WILL BE HIGH AND CRY ON TOP OF THE INNER TUBE WHEREUPON IT

FIGURE 9

THE DOCUMENT PRODUCED BY FEEDING fHL CARDS OF FIGURE 8 TO THE
DOCUMENT MACHINE PROGRAM.
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THE IDEA OF RUNNING THE INSERTIONS SEPARATELY AT FIRST IS TO BE
ABLE TO PROOFREAD ONLY THE INSERTIONS. ONCE THEY HAVE BEEN
CORRECTED (IF NECESSARY) EACH MAY BE DROPPED IN THE PLACE PREPARED
FOR IT IN THE DOCUMENT DECK. NE SEE IN FIGURE 10 THE DOCUMENT
DECK AFTER THE THREE INSERTIONS HAVE BEEN PUT IN. AND IN FIGURE
1It WE SEE THE DOCUMENT PRODUCED USING THE FIGURE 10 CARDS AS
INPUT TO THE DOCUMENT MACHINE PROGRAM. (OF COURSE. THE CARDS WITH
THE IDENTIFYING INSERTION NUMBER ARE DISCARDED.)
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*PARA*TXE TIME WILL COME WHEN THE SAILING CANOE IS BLOWN OVER FOR ONE RE

ASON OR ANCTHER. *VOID* *OK*

THE OCCUPANTiS) WILL HAVE FALLEN IN THE HATER AND OVOID* OKO

*VOID* *OK*THE IMMEDIATE PROBLEM IS TO RIGHT THE CANOE AND BAIL T

HE WATER OUT. THE FIRST THING TO DO IS TO LOWER THE SAIL. *VOID' *OK*

THENt AFTER SWIMMING AROUND TO THE OTHER SIDE (THE SIDE AWAY FROM THE MA

ST)t THE CANOE MAY BE RIGHTED BY STANDING ON THE LOWER LEEBOARD WHILE PU

LLING ON THE MAST. THEN THE ARDUOUS TASK OF BAILING COMMENCES. AN ALTE

RNATE PROCEDURE IS POSSIBLE AND HAS MUCH TO RECOMMEND IT. *VOID* *OK*

*VOID* *OK*YOU MUST BE

PREPARED BY HAVING AN INFLATED INNER TUBE IN THE CANOE. AFTER LOWERING

THE SAILt THE INFLATED INNER TUBE IS FORCED BENEATH THE UNDERWATER SIDE

OF THE CANOE, AMIDSHIPS. THE CANOE WILL SLOWLY RISE, ANDY AT THE SAME

TIME, THE WATER WITHIN WILL RUN OUT. FINALLY THE CANOE *VOID* *OK'

WILL BE HIGH AND DRY ON TOP OF THE INNER TUBE WHEREUPON IT *VOID* *OK*

"VOID* *OK'CAN BE FLIPPED 0

FF IN AN UPRIGHT POSITION.'PARA*NOW WE CONSIDER THE PROBLEM OF HOW TO CO

FIGURE 10

DOUBLE-SPACED VERBATIM LISTING OF THE @BROKEN' DOCUMENT DECK WITH THE
INSERTIONS IN PLACE.
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THE TIME WILL COME WHEN THE SAILING CANOE IS BLOWN OVER
FOR ONE REASON OR ANOTHER. THE OCCUPANT(S) WILL HAVE FALLEN
IN THE WATER AND THE IMMEDIATE PROBLEM IS TO RIGHT THE CANOE
AND BAIL THE WATER OUT. THE FIRST THING TO DO IS TO LOWER
THE SAIL. THEN, AFTER SWIMMING AROUND TO THE OTHER SIDE (THE
SIDE AWAY FROM THE MAST)t THE CANOE MAY BE RIGHTED BY
STANDING ON THE LOWER LEEBOARD WHILE PULLING ON THE MAST.
THEN THE ARDUOUS TASK OF BAILING COMMENCES. AN ALTERNATE
PROCEDURE IS POSSIBLE AND HAS MUCH TO RECOMMEND IT. YOU
MUST BE PREPARED BY HAVING AN INFLATED INNER TUBE IN THE
CANOE. AFTER LOWERING THE SAIL, THE INFLATED INNER TUBE IS
FORCED BENEATH THE UNDERWATER SIDE OF THE CANOE, AMIDSHIPS.
THE CANOE WILL SLOWLY RISE, AND, AT THE SAME TIME, THE WATER
WITHIN WILL RUN OUT. FINALLY THE CANOE WILL BE HIGH AND DRY
ON TOP OF THE INNER TUBE WHEREUPON IT CAN BE FLIPPED OFF IN
AN UPRIGHT POSITION.

NOW WE CONSIDER THE PROBLEM OF HOW TO CO...

FIGURE 11

THE NEW DRAFT (WITH THE THREE INSERTIONS) PRODUCED BY CARDS
OF FIGURE 10.
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YOU WILL NOTE UPON CAREFUL EXAMINATION OF FIGURE 11 THAT
THERE ARE THREE SPACES BETWEEN THE SECOND INSERT AND THE NEXT
SENTENCE, I.E., BETWEEN THE TERMINAL CHARACTER OF #TO RECOMMEND
IT.' AND THE INITIAL CHARACTER OF 'YOU MUST BE*. HOWEVERt WE SEE
IN FIGURE 10 ION THE NINTH CARD) THAT THERE ARE TWO SPACES BETWEEN
'TO RECOMMEND IT.* AND THE VOID INSTRUCTION AND (ON THE TENTH
CARD) THERE ARE NO SPACES BETWEEN THE OK INSTRUCTION AND 'YOU MUST
BE'. WHY THEN DID THE DOCUMENT MACHINE PROGRAM PUT IN THE EXTRA
SPACE? THIS SITUATION WAS POINTED OUT TO ME BY ONE OF THE
REVIEWERS OF AN EARLIER VERSION OF THIS DOCUMENT (A VERSION THAT
0DI NOT CONTAIN THE PARAGRAPH YOU AkE NOW READING). DESPITE
APPEARANCES TO THE CONTRARYt THE DOCUMENT MACHINE PROGRAM MADE NO
MISTAKE. THE ERROR WAS MADE BY THE AUTHOR IN KEYPUNCHING AND
SHOWS UP MOST CLEARLY IN FIGURE 8. I LEAVE IT AS AN EXERCISE FOR
THE READER TO FIND THE EXTRA SPACE.

THE SQUEEZE PROGRAM

IT CAN BE EASILY SEEN THAT AFTER SEVERAL ITERATIONS OF
CORRECTING THE CARD DECK THAT CONSTITUTES OUR RAW DOCUMENT, THAT
DECK MAY ACQUIRE QUITE A FEW VOIDED AREAS. EACH TIME THE DOCUMENT
MACHINE PRCGRAM READS THE DECK TO PRODUCE THE LATEST DRAFT, IT
MUST SCAN THRCUGH THESE VOIDED AREAS, SOMEWHAT INCREASING ITS
RUNNING TIME. FURTHERMOREt IF AN ORIGINAL CARD HAS BEEN BROKEN UP
INTO SEVERAL PIECES BECAUSE OF SEPARATELY MADE CHANGESt IT IS MORE
DIFFICULT FOR HUMANS TO READ THIS MATERIAL SHOULD THERE HAVE TO BE
FURTHER CHANGES IN THE VICINITY. ALSO WE WOULD LIKE TO MINIMIZE
PHYSICAL STORAGE REQUIREMENTS FOR THE DOCUMENT DECKS AND (LATER
ON) FOR THE MAGNETIC TAPES STORING THE DOCUMENTS. HENCE, EVERY SO
CFTEN WE WOULD LIKE A NEW DOCUMENT DECK WITH THE VOIDED AREAS
SQUEEZED OUT. A SECOND (1401) PROGRAM IS INCLUDED IN THE
AUTOMATED COCUMENTATION SYSTEM WHICH DOES THIS. THIS PROGRAM,
CALLED 'SQUEEZE', COPIES THE DOCUMENT DECK, SQUEEZING OUT THE
VOIDED AREAS. IN ADDITION, THE NEW DECK IS PUNCHED IN COLUMNS
73-75 WITH AN IDENTIFYING SET OF THREE CHARACTERS AND SEQUENTIALLY
NUMBERED IN COLUMNS 16-80. THE THREE CHARACTERS ALLOW US TO
IDENTIFY ON MARK DECKS OR PORTIONS OF DECKS. THE SEQUENTIAL

NUMBERING ALLOWS US TO SORT ANY ACCIDENTALLY DROPPED DECKS.

THERE IS A NEW INSTRUCTION
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*END* SECT IO No

WHICH IS RECOGNIZED BY THE SQUEEZE PROGRAM. (HOWEVER, THIS SAME
STRING IS NOT RECOGNIZED AS AN INSTRUCTION BY THE DOCUMENT MACHINE
BUT IS PRINTED AS TEXT.) UPON ENCOUNTERING THIS INSTRUCTION, THE
SQUEEZE PROGRAM TERMINATES THE CARD IT IS THEN PUNCHING WITH A
VOIDED AREA. THE MATERIAL FOLLOWING THIS INSTRUCTION, THEREFORE,
STARTS A NEW CARD. THE INSTRUCTION ITSELF IS NOT COPIED. THUS#
'BREAKPOINTS' IN THE NEWLY PUNCHED DOCUMENT DECK MAY BE CREATED.
ONE OF THE USES OF THIS NEW INSTRUCTION IS TO MAINTAIN BREAKPOINTS
WHILE REMOVING ALL OTHER VOIDED AREAS. THIS MAY BE ACCOMPLISHED,
E.Gt BY INSERTING A CARD CONTAINING THE END-SECTION INSTRUCTION
CNLY (THE REST IS VOIDED) AT EACH EXISTING BREAKPOINT IN THE DECK
TO BE SQUEEZED. IF IT IS DESIRABLE TO HAVE THE SQUEEZE PROGRAM
PUNCH AN END-SECTION INSTRUCTION IN THE NEW DECK (ASSUMING YOU
EXPECT ANOTHER SET OF CORRECTIONS BEFORE THE DOCUMENT IS FINAL)
PLACE THE STRING

*END*SEC*VOID**OK*TION*

IN THE CARD WITH THE END-SECTION INSTRUCTION. WHEN THE VOIDED
AREA IS SQUEEZED OUT, AN END-SECTION INSTRUCTION REMAINS TO BE
PUNCHED IN THE COMPRESSED DECK. SQUEEZE RECOGNIZES (AND DOES NOT
COPY) VOIDED AREAS AS WELL AS THE 'eFNODOCo' EDITING INSTRUCTION.
THIS LATTER TERMINATES THE PROGRAM. ANY OTHER EDITING
INSTRUCTIONS ARE COPIED AS TEXT BY THE SQUEEZE PROGRAM. THE DECK
SHOWN IN FIGURE 10 HAS VOIDED AREAS AS A RESULT OF THE CORRECTION
PROCEDURES APPLIED. WHEN THESE CARDS ARE FED TO THE SQUEEZE
PROGRAM, THEY ARE REPUNCHED AS SHOWN IN FIGURE 12.
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*PARA'THE TIME WILL COME WHEN THE SAILING CANOE IS BLOWN OVER FOR ONE RE

ASON OR ANOTHER. THE OCCUPANT(S) WILL HAVE FALLEN IN THE WATER AND THE

IMMEDIATE PROBLEM IS TO RIGHT THE CANOE AND BAIL THE WATER OUT. THE FIR

ST THING TO DO IS TO LOWER THE SAIL. THEN, AFTER SWIMMING AROUND TO THE

OTHER SIDE ITHE SIDE AWAY FROM THE MAST), THE CANOE MAY BE RIGHTED BY S

TANDING ON THE LOWER LEEBOARD WHILE PULLING ON THE MAST. THEN THE ARDUO

US TASK OF BAILING COMMENCES. AN ALTERNATE PROCEDURE IS POSSIBLE AND HA

S MUCH TO RECOMMEND IT. YOU MUST BE PREPARED BY HAVING AN INFLATED INN

ER TUBE IN THE CANOE. AFTER LOWERING THE SAIL, THE INFLATED INNER TUBE

IS FORCED BENEATH THE UNDERWATER SIDE OF THE CANOE, AMIDSHIPS. THE CAN

OE WILL SLOWLY RISE, ANOt AT THE SAME TIME, THE WATER WITHIN WILL RUN OU

T. FINALLY THE CANOE WILL BE HIGH AND DRY ON TOP OF THE INNER TUBE WHER

EUPON IT CAN BE FLIPPED OFF IN AN UPRIGHT POSITION.*PARA*NOW WE CONSIDER

THE PROBLEM OF HOW TO COPE WITH CURIOUS FOLK WHO MUST LOOK BEYOND THE E

FIGURE 12

DOUBLE-SPACED VERBATIM LISTING OF SQUEEZED CARDS OF FIGURE 10.
(NOTE THAT THE IDENTIFICATION AND SEQUENCING, COLS 73-90, HAVE
BEEN OMITTED FROM THE FIGURE).
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OTHER TECHNIQUES

TABULAR MATERIAL CAN BE HANDLED BY A VARIETY OF METHODS. FOR
TABLES THAT ARE NOT TOO COMPLICATED, I.E., NOT MANY COLUMNS, THE
TYPIST CAN SIMPLY TYPE THE APPROPRIATE TAB INSTRUCTION BEFORE
TYPING EACH ENTRY. IF THE ENTRIES ARE TO BE RIGHT JUSTIFIED,
E.G., NUMERALS, THE TYPIST TYPES ZERO OR MORE SPACES BETWEEN THE
TAB INSTRUCTION AND THE ENTRY. AN OCCASIONAL ERROR INt CAYv THE
NUMBIER OF SPACES CAN BE EASILY CORRECTED BY THE INSERTION IOR
ANAL.OGOUS DELETION) TECHNIQUE GIVEN ELSEWHERE IN THIS PAPER.
SHOULD THE TYPING OF THE SEVEN-CHARACTER TAB EDITING INSTRUCTION
PROVE FATIGUING, THE KEYPUNCH DRUM CARD CAN BE USED TO GREAT
ADVANTAGE. FOR MATERIAL THAT WILL FIT WITHIN THE SEVENTY-TWO
COLUMNS OF A SINGLE CARD, THE DRUM CARD MAY BE SET UP IN FIELDS TO
CORRESPOND TO THE TABULAR MATERIAL. THEN THE SKIP KEY ON THE KEY
PUNCH IS ACTIVATED TO GO FROM FIELD TO FIELD AS IS USUALLY DONE IN
KEYPUNCHING. A BETTER DRUM CARD TECHNIQUE, ORIGINATED AS PART OF
THIS AUTOMATED DOCUMENTATION SYSTEM, IS TO PUNCH THE TAB EDITING
INSTRUCTIONS IN THE FIRST CARD WITH JUST ENOUGH ROOM BETWEEN FOR
THE ENTRIES. THEN, A DRUM CARD IS USED THAT AUTOMATICALLY
DUPLICATES THE TAB INSTRUCTIONS AND STOPS FOR THE TYPIST TO FILL
IN THE ENTRIES. IF ONE LINE OF THE TABULAR MATERIAL DOES NOT FIT
ON A SINGLE CARD, IT MAY BE DIVIDED UP INTOt SAft TWO HALVES. THE
ENTIRE LEFT HALF CAN BE KEYPUNCHED, THEN THE ENTIRE RIGHT HALF.
THE TWC HALVES CAN BE COLLATED EITHER MANUALLY OR USING THE EAM
COLLATCR.

WHEN TYPING TABULAR MATERIAL USING TAB EDITING INSTRUCTIONS,
WE DO NOT HAVE TO DECIDE AT THE TIME OF TYPING EXACTLY WHERE THE
COLUMNS ARE TO BE IN THE FINISEED DOCUMENT. SINCE THE TAB STOPS
ARE SYMBOLIC (OR VARIABLE) WE CAN PRINT THE MATERIAL (USING THE
DOCUMENT MACHINE PROGRAM) WITH SOME APPROXIMATE TAR SETTINGS.
THEN, IF THE COLUMNS ARE NOT SPACED TO OUR LIKING, WE RESET TPE
TAB STCPS BY PLACING A FEW 'SET' EDITING INSTRUCIONS AT THE
BEGINNING CF THE DOCUMENT DECK. THUS, WITHOUT RETYPING THE
COMPLICATED TABULAR MATERIAL WE CAN GET tHE ENTIRE DOCUMENT
REPRINTED WITH DIFFERENT SPACING BETWfEN COLUMNS.

S:PILARLY FOR THE MARGINS, NU1B(R-OF-LINES PER PAGE, ETC. NO
NEED FOR THE TYPIST TO DO HANDSTANDS AT THE KEYBOARD. ANY CHANGES
IN, SAY, MARGIN SETTINGS MAY BE ACCOMPLISHED LATER BY INSEgTING
THE DESIREC EDITING INSTRUCTIONS AT THE PLI)LES WANTED IN THE
DOCUMENT DECK. THE TEXT MAY APPEAA ON ONE SIDE OF THE PAGE, SAY

ON THE RIGHT,
CR ON THE CTHER
SIDE* SAY ON THE
LEFT. IT MAY BE
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IN
SKINNY
SMALL
LINES
OR AS WIDE AS EITHER THE PAPER OR THE PRINT LINE

WILL ALLOW. ALL THIS WITHOUT THE TYPIST'S PUTTING IN CARRIAGE
RETURNS AT THE END OF ANY LINE.

WITHIN THE EAM FIELD ARE USED WHAT ARE KNOWN AS 'TUB CARDS#.
THESE ARE PREPUNCHCO CARDS 'PULLED' OR TAKEN FROM 'TUB FILES' AS
NEEDED RATHER THAN KEYPUNCHED AT THAT TIME. THEY ARE USUALLY
PREPARED BY GANG PUNCHING. SUCH A TECHNIQUE IS QUITE USEIUL IN
THE PREPARATION OF DOCUMENTS USING MY SYSTEM. IT IS USEFUL FOR
THOSE PARTS OF DOCUMENTS THAT ARE HIGHLY FORMATTED, THAT HAVE
REPEATED HEADINGS OR SENTENCES. APPENDIX B OF THIS DOCUMENT IS AN
EXAMPLE. PORE THAN HALF OF IT WAS PREPARED BY MEANS OF SUCH TUB
CARDS. IN THE EAN APPLICATIONS, TUB CARDS ARE USUALLY SINGLE
CARDS. HOWEVER# IN THE AUTOMATED DOCUMENT SYSTEM, THE REPEATED
HEADING, SENTENCE OR WHATEVER MAY NOT FIT ON ONE CARD. RATHER, IT
WILL BE ON A SET OF CARDS lENDING, OF COURSE, WITH A VOIDED AREAl.
SINCE A SET OF TWO OR MORE CARDS CANNOT BE DIRECTLY GANG PUJNCHEO,
THEY ARE MADE ON THE EAM REPRODUCER. AFTER KEY PUNCHING AND
CAREFULLY CHECKING THE PROTOTYPE SET, THE CARDS CONSTITUTING THE
SET ARE REPRODUCED. PJT THE OLD AND NEW DECKS TOGETHER AND
REPRODUCE AGAIN. NOk YOU HAVE FOUR SETS. ONCE AGAIN AND YOU HAVE
EIGHT. THEN SIXTEEN, THIRTY-TWO, ETC., DEPENDING ON HOW MANY SETS
YOU NEED.

AUTOMATED PRODUCTION OF STATUS-DISPLAYING DOCUMENTS
4....o..................................eee.......~

BESIDES BEING USEFUL FOR THE CONVERGENT PROCESS OF PRODUCING
LARGE TECHNICAL DRAFTS, THE EXISTING SYSTEM CAN BE USED TO PRODUCE
REVISICNS CF THOSE STATUS-DISPLAYING DOCUMENTS THAT MUST OE
REISSUED FROM TIME TO TIME. ONE EXAMPLE IS THE RAC PUBLICATION
LIST, A DOCUMENT THAT LISTS ALL RAC DOCUMENTS. IT MUST KE
REVISED. E.G., EVERY TIME A DOCUMENT'S CLASSIFICATION CHANGES. A
SINGLE CHANGE ON A PAGE NECESSITATES THE ENTIRE PAGE, NUT JUST THE
CHANGE, BEING RETYPED. THEN, OF COURSE, THE ENTIRE PAGE MUST BE
PROOFREAD, THE LATTER RECUIRING TWO PEOPLE. HOWEVER, UNDER THE
AUTOMATED SYSTEM, AS SOON AS THIS (OR ANY) DOCUMENT HAS BEEN
KEYPUNCHED IT CAN BE CONTINUOUSLY MAINTAINED, READY FOR WHOLE OR
PARTIAL REISSUE AT ANY TIME. SEE FIGURE 13 FOR A SAMPLE OF THE
RAC PUBLICATION LIST PREPARED BY THIS SYSTEM. FIGURE 14 SMAOMS THE
CARDS. %f SEE FROM THIS FXANIPLF HNOW THE LEFT-MARGIN EDITING
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INSTRUCTION SETS THE POINT AT WHICH NEW PRINT LINES BEGIN. THE
EXCEPTION ARISES WHEN WE TAB TO A .,OINr TO THE LEFT OF WHERE THE
CURRENT LINE IS AT THE TIME OF TABBING. SUBSEQUENT TEXT IS
PRINTED ON THE NEXT LINE STARTING AT THAT TAB STOP -- EVEN IF IT
IS TO THE LEFT OF THE $LEFT MARGIN'. (HOWEVER, THOUGH NOT SHOWN
IN THIS EXAMPLEt THE RIGHT MARGIN CANNOT BE VIOLATED. FOR TABBING
TO A POINT TO THE RIGHT OF THE RIGHT MARGIN WILL CAUSE SUBSEQUENT
TEXT TO GO ON THE NEXT LINE STARTING AT THE LEFT MARGIN). IT IS
INTERESTING TO NOTE THAT, AT PRESENTt THE (EXTERNAL) RAC
PUBLICATION LIST DOCUMENT IS ISSUED A YEAR-AND-A-HALF LATE. THERE
IS NO ANALOGOUS RAC LIST FOR KEEPING TRACK OF DRAFTS. OF COURSE,
OUR CUSTOMER, THE ARMY, HAS MANY SUCH DOCUMENTS THAT WOULD EASILY
BE CONTINUOUSLY MAINTAINED UNDER THIS SYSTEM.
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TECHNICAL PEMORANDA

T-419 A PRELIMINARY INVESTIGATION OF FIELO-ARMY-MISLILE
PENETRABILITY IU)
JAN 64, SECRET-RESTRICTED DATA, STUDY 1?.lt 184 PP
(GROUP 1)
WALTER ECKHARDT# RICHARD H. GRAMANNP SIDNEY T. MATHEVS,
N. BRUCE TAYLOR, CHARLES W. WUMAN

T-420 SPIKE WOUNDS IN THE VIETNAMESE GUERRILLA WAR (U)
(SEA) FEB 64t CONFIDENTIAL, STUDY 62.4.3, 33 PPt AD 349593,

(GROUP 1)
MARK J. EISNER AND SAM BUU SON

7-421 EAST GERMANY'S ECONOMIC DEPENDENCE ON THE WEST) A
POTENTIAL FOR STRATEGY (U)
FEB 64, SECRET, STUDY RP-121, 46 PP, (GROUP 3)
HEINZ C. KRAUSE

T-422 RAC AIR ASSAULT CONCEPT STUDIES -- 1963 (U)
MAIN FEB 64, SECRET, STUDY C-511t 64 PPt (GROUP 4)
BODY MAJ GEN JAMES G. CHRISTIANSEN AND WILLIAM H. SUTHERLAND

APP ARAC AIR ASSAULT CONCEPT STUDIES -- 1963 (U)
(OPERATIONAL PROBLEMS OF AIR ASSAULT FORCES EMPLOYED IN
PIDDLE EAST (U))
FEB 64, SECRET. STUDY C-Sit. 250 PP
THE THEATRESPIEL GROUP

VOL I APP Be CODEC I. A WAR GAME CONDUCTED FOR THE COMBAT
DEVELOPMENTS COMMAND (U) (RAC AIR ASSAULT CONCEPT
STUDIES -- 1963 (U))
FEB 64, CONFIDENTIAL, STUDY C-511t 143 PP
THE rHEATRESPIEL GROUP

FIGURE 13

SAMPLE OF RAC PUBLICATION LIST PRODUCED BY THE DOCUMENT MACHINE
PROGRAM.
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*LEFT*MARGIN*C-*TABeA&TECHNICAL MEMORANDAeSKIPoel*TABeA*T-419.TAB.C.A PR
ELIMINARY INVESTIGATION OF FIELD-ARMY-MISSILE PENETRABILITY (U)*TAB*C*JA
N 6., SECRET-RESTRICTED DATA, STUDY 17.1, 184 PP (GROUP Il*TAB*C*WALTER
ECKHARDT, RICHARD H. GRAMANN, SIDNEY 1. MATHEWS, W. BRUCE TAYLORt CHARLE
S W. WUPAN.SKIP.1e.TAB8A.T-42O.TAB.C.SPIKE WOUNDS IN THE VIETNAMESE GUER
RILLA WAR (U)*TAB*A*(SEA)*TAB*CeFEB 64, CONFIDENTIAL, STUDY 62.4.39 33 P
P, AD 349593o (GROUP 1)OTAB*COMARK J. EISNER AND SAM BUU SONeSKIP*I*TAB
*A*T-421-TAB.C*EAST GERMANY'S ECONOMIC DEPENDENCE ON THE WEST) A POTENTI
AL FOR STRATEGY (U)*TABeCoFEB 64, SECRET, STUDY RP-1219 46 PP, (GROUP 3)
*TAB*C*HEIKZ C. KRAUSE*SKIP.1..TAB.A-T-422*TAB.C*RAC AIR ASSAULT CONCEPT

STUDIES -- 1963 IU)OTAB*A*MAIN*TAB*C*FEB 64v SECRET, STUDY C-511t 64 PP
, (GROUP 4)*TAB'A*BODY*TAB*C.MAJ GEN JAMES G. CHRISTIANSEN AND WILLIAM H

SUTHERLAND*SKIP*2*APP ARAC AIR ASSAULT CONCEPT STUDIES -- 1963 (UI*TA
B*C.(OPERATIONAL PROBLEMS OF AIR ASSAULT FORCES EMPLOYED IN MIDDLE EAST

(U))*TAB*C*FEB 64t SECRET, STUDY C-511. 250 PP*TAB*C*THE THEATRESPIEL G
ROUP*SKIP*I*.TAB*A*VOL I*TAB'C*APP Be CODEC I. A WAR GAME CONDUCTED FOR
THE COMBAT DEVELOPMENTS COMMAND (U) IRAC AIR ASSAULT CONCEPT STUDIES --
1963 IU))*TAB.C*FEB 64, CONFIDENTIAL, STUDY C-511, 143 PP*TAB*C*THE THEA
TREG;iEL GROUPeVOID. *OK*

FIGURE 14

SINGLE-SPACED VERBATIM LISTING OF CARDS THAT PRODUCED FIGURE 13.
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PUTTING A PROGRAM LISTING INTO THE DOCUMENT

FREQUENTLY A TECHNICAL DOCUMENT DESCRIBES A COMPUTER SYSTEM.
PART OF THE DOCUMENT -- SOMETIMES A PRINCIPAL PART, SOMETIMES AN
APPENDIX -- WILL CONTAIN A SOURCE PROGRAM LISTING. THE PROGRAM
MAY HAVE BEEN WRITTEN IN FORTRANt COBOL OR SOME ASSEMBLY LANGUAGE.
IF THE TECHNICAL DOCUMENT IS PRODUCED BY MEANS OF THE
PUNCHED-CARD, EAMt SMALL-COMPUTER SYSTEM HEREIN DESCRIBED, IT IS
VERY EASY TO MAKE THE SOURCE PROGRAM A PART OF THE DOCUMENT.
FIRST MAKE A DECK OF IDENTICAL CARDS BY GANG PUNCHING (USING THE
EAM REPRODUCER). EACH OF THE CARDS CONTAINS .*SKIP*Oe' AND A
VOIDED AREA TO FILL IT OUT. THIS DECK IS THEN INTERSPERSED WITH
THE SOURCE PROGRAM DECK SO THAT EACH SOURCE PROGRAM CARD IS BOTH
PRECEDED AND FOLLOWED BY A SKIP EDITING INSTRUCTION. WHEN THE
RESULTANT DECK IS PROCESSED BY THE DOCUMENT MACHINE PROGRAM, A
SINGLE-SPACED LISTING OF THE SOURCE PROGRAM DECK IS PRODUCED. IBE
SURE TO SET THE MARGINS SO AS TO MAKE THE PRINT LINE WIDE ENOUGH.)
IF A DOUBLE-SPACED LISTING IS DESIRED# USE '*SKIP*10* INSTEAD OF
.*SKIP*Oo.t ETC. THE INTERSPERSED SKIP EDITING INSTRUCTIONS HAVE

THE EFFECT OF FORCING EACH SOURCE PROGRAM CARD TO BE LISTED ON A
SEPARATE PRINT LINE. OTHERWISE, THE DOCUMENT MACHINE PROGRAM
WOULD PAY NO ATTENTION TO BEGINNING AND ENDING OF DAT' CARDS. WE
NOTE THAT THE SOURCE PROGRAM DECK BEING INCORPORATED tNTO THE
DOCUMENT IS READ FROM COLUMN 1 THROUGH COLUMN 72 ONLY WHICH AGREES
WITH THE CARD FORMATS USED FOR SUCH SOURCE LANGUAGES AS FORTRANt
COBOL, MAP, FAP, SAP, AUTOCODER AND SPS.

CAUSING THE DOCUMENT TO PUNCH THE PROGRAM DECK

WE SAW ABOVE HOW TO INSERT A PROGRAM LISTING INTO A DOCUMENT.
BY MEANS OF THE PUNCH EDITING INSTRUCTION WE CAN DO THE INVERSE,
I.E., MAKE THE DOCUMENT PRODUCE THE SOURCE PROGRAM DECK READY FOR
COMPILING OR ASSEMBLING. WE MAY FOLLOW NEARLY THE SAME PROCEDURE
AS WE DO FOR INSERTING THE SOURCE PROGRAM DECK. EACH CARD IN THE
GANG-PUNCHED DECK THAT IS INTERSPERSED WITH THE PROGRAM DECk
CONTAINS A PUNCH EDITING INSTRUCTION IN ADDITION TO THE SKIP
EDITING INSTRUCTION (WITH THE REST VOIDED)o. THUS EACH SOURCE
PROGRAM CARD IS PRECEDED BY A PUNCH AND A SKIP EDITING
INSTRUCTION. THE VERY LAST SOURCE PROGRAM CARD SHOULD BE FOLLOWED
BY A SKIP CARD FOR A PUNCH INSTRUCTION HERE WILL MAKE THE NEXT
LINE OF TEXT ALSO BE PUNCHED. COPIOUS COMMENTS MAY BE
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INTERSPERSED BETWEEN THE SOURCE PROGRAM CARDS. (BE SURE TO BEGIN
EACH COMMENT WITH A SKIP EDITING INSTRUCTION SO THAT THE ABOVE
SOURCE PROGRAM CARD IS PROPERLY ENDEn ON THE PRINT LINE.) SINCE
THESE COMMENTS NEED NOT BE PRECEDED BY PUNCH EDITING INSTRUCTIONS,
THEY MAY BE IN ANY FORMAT DESIRABLE AND NEED NOT BE COMPATIBLE
WITH THE CARD FORMAT REQUIRED BY THE SOURCE PROGRAM ASSEMBLER OR
COMPILER. THE MOST LIKELY CARD FORMAT IS THE FIELD-FREE ONE USED
FOR ANY TEXTUAL MATERIAL WITH THIS AUTOMATED SYSTEM. LET THE
COCUMENT MACHINE PROGRAM DO THE COMPOSING OF THE LINES OF THE
COMMENTS. OF COURSE, THE ENTIRE DECK CAN BE COMPRESSED BY
PROCESSING IT THROUGH THE SQUEEZE PROGRAM AND# THUSt THE VOIDED
AREAS ARE REMOVED. SINCE NORMAL DOCUMENT DECK CORRECTION
PROCEDURES APPLY, WE MAY CORRECT EITHER SOURCE PROGRAM,
INTERSPERSED COMMENTS OR OTHER TEXT WITH EQUAL FACILITY. THUSt
E.G.t IF A COMPLICATED INSTRUCTION (SAY9 A FORTRAN FORMAT
STATEMENT) IS ALMOST CORRECT BUT REQUIRES THE INSERTION OF SEVERAL
CHARACTERS BETWEEN ADJACENT COLUMNSt THIS CAN BE EASILY
ACCOMPLISHED WITHOUT HAVING TO REPUNCH THE ENTIRE REMAINDER OF THE
INSTRUCTION (WHICH WHEN DONE IS FREQUENTLY ACCOMPANIED BY NEW KEY
PUNCH ERRORS WASTING MORE RUNS ON A LARGE, EXPENSIVE COMPUTER).
OF COURSE SHOULD THE EXPANDED SOURCE PROGRAM STATEMENT BECOME
LARGE ENOUGH TO SPILL OVER ONTO ANOTHER LINE ANOt HENCE, ANOTHER
CARD, THE PRESENT SYSTEM WOULD NEITHER SUPPLY THE CONTINUATION
PUNCH (IN THE CASE OF FORTRAN) NOR THE 'ETC# OP CODE (IN THE CASE
OF MAP OR FAP) NOR WOULD THAT SECOND LINE EVEN BE PUNCHED (SINCE
THE PUNCH EDITING INSTRUCTION IS EFFFCTIVE FOR ONLY THE NEXT
LINE). HOWEVER, SUCH A FACILITY COULD EASILY BE INCLUDED IN AN
EXPANDED SYSTEM.

UNTIL THE ADVENT OF THIS AUTOMATED DOCUMENTATION SYSTEM, A
PROGRAM AND ITS DOCUMENTATION WERE ENTIRELY DISTINCT WITH THE
LATTER EITHER NOT EXISTING OR LAGGING BEHIND THE FORMER BY AS MUCH
AS SEVERAL YEARS. NOW THE TWO CAN BE COMBINED. A CHANGE TO THE
PROGRAM DECK, BESIDES BEING MUCH EASIER TO ACCOMPLISH THAN
FORMERLY, NECESSARILY CHANGES THE DOCUMENTATION. FURTHERMOREt THE
INCORPORATION OF EXISTING SOURCE PROGRAM DECKS INTO THE DOCUMENT
DECK (AS DESCRIBED ABOVE) MAY BE REGARDED AS AN INTERIM PROCEDURE
DURING CHAhGEOVER TO THIS AUTOMATED DOCUMENTATION SYSTEM. IN MANY
CASES IT WOULD BE PUCH MORE CONVENIENT TO PUNCH THE SOURCE PROGRAM
IN THE SAME 4ANNER AS ANY DOCUMENT, I.E., WITHOUT REGARD TO CARD
COLUMNS OR BEGINNING OR END OF CARDS USING TAB INSTRUCTIONS WHERE
NECESSARY.
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BY-PRODUCT APPLICATIONS

THERE ARE SOME RATHER INTERESTING APPLICATIONS THAT THE
EXISTING SYSTEM MAKES POSSIBLE AS A BY-PRODUCT OF ITS USE. THESE
APPLICATIONS BECOME POSSIBLE BECAUSE DOCUMENrS ARE SUDDENLY IN
COMPUTER READABLE FORM WHEREAS THEY WOULD NOT BE OTHERWISE. FOR
EXAMPLEt ONCE THE RAC PUBLICATION LIST IS ON CARDS IT WILL BE EASY
TO WRITE A RETRIEVAL PROGRAM (TO OPERATE EITHER ON THE 7040 OR
1401) TO YIELD INFORMATION ABOUT OUR DOCUMENTS. TITLES, AUTHORS,
DOCUMENT NUMBERS AND CLASSIFICATIONS WILL BE IDENTIFIABLE BECAUSE
OF THE TAB INSTRUCTIONS THAT PUNCTUATE THEM. (SEE FIG1IRES 13 AND
14.) YOU COULD, E.G., ASK FOR A LIST OF ALL DOCUMENTS WITH THE
PHRASE $WAR GAME* IN THE TITLE, ETC. ANOTHER APPLICATTON IS
AUTOMATIC ABSTRACTING OF THE CONTENTS OF DOCUMENTS. MANY GOOD
TECHNIQUES ARE KNOWN BUT THEIR MAIN IMPEDIMENT IS GETTING THE
DOCUMENTS INTO COMPUTER READABLE FORM. WHEN THIS SYSTEM COMES
INTO GENERAL USE. ALL DOCUMENTS PRODUCED UNDER ,IT WILL BE COMPUTER
READABLE.

AN EXAMPLE OF AN EASILY IMPLEMENTED ABSTRACTING PROGRAM IS
ONE THAT TAKES THE ENTIRE FIRST PARAGRAPH, THE FIRST SENTENCES
FROM SUBSEQUENT PARAGRAPHS AND THE ENTIRE LAST PARAGRAPH FROM A
GIVEN DOCUMENT. SUCH A PROGRAM WOULD BE PARTIALLY MADE OF PIECES
OF THE DOCUMENT MACHINE PROGRAM AND COULD BE WRITTEN AND OPERATIVE
WITHIN SEVERAL HOURS. THIS ABSTRACTING PROGRAM WOULD DO DOUBLE
DUTY. FORt IF THE GENERATED ABSTRACT DID NOT READ CLEARLYt VE
WOULD KNOW THE ORIGINAL DOCUMENT WAS POORLY CONSTRUCTEDt DID NOT
HAVE TOPIC SENTENCES BEGINNING PARAGRAPHS. ETC.

SYSTEM MODIFICATIONS UNDER CONSIDERATION
. o eoo oeeee....eooo . . .. . . .. . . .eeo o.o e ... . .

SO FAR I HAVE BEEN DISCUSSING APPLICATIONS OF THE EXISTING
SYSTEM. IT MAY BE OF INTEREST TO THE READER TO KNOW THAT THIS
SYSTEM WAS DESIGNEDt PROGRAMMEDt CODEDt DEBUGGED AND WAS OPERATIVE
WITHIN A TWO-WEEK PERIOD. (I MUST ADMIT I HAD BEEN THINKING ABOUT
SUCH A SYSTEM FOR SEVERAL YEARS BUT HAD NOT DONE ANY DETAILED
PLANNING.) THIS TWO-WEEK SYSTEM DID NOT YET HAVE THE SQUEEZE
PROGRAM AND THE DOCUMENT MACHINE PROGRAM HAD SOMEWHAT LESSER
CAPABILITIES. DURING THE SUCCEEDING TWO WEEKS THE DOCUMENT
PACHINE PROGRAM WAS IMPROVED. IT WENT FROM EIGHT TO TWENTY-SIX
TAB STOPS, FROM TWELVE TO FOURTEEN EDITING INSTRUCTIONS. THE
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SPELLING AND OPERATION OF SOME OF THE EDITING INSTRUCTIONS WERE
CHANG2D0 DURING THE SAME SUCCEEDING TWO WEEKS THE SQUEEZE PROGRAM
WAS IMPLEMENTED AND MADE OPERATIONAL. HENCEt THE SYSTEM CERTAINLY
CAN BE EXPANDED TO INCLUDE MANY OTHER FEATURES WITHIN A REASONABLY
SHORT PERIOD OF TIME. THE LIST OF FEATURES THAT MAY BE
INCORPORATED INTO THIS SYSTEM IS MUCH TOO LARGE FOR ADEQUATE
DISCUSSION WITHIN THE SPACE OF THIS DOCUMENT. LET ME MENTION A
FEW.

THE STRUCTURE OF THE DOCUMENTATION MACHINE PROGRAM (SEE
APPENDIX C.) IS SUCH THAT NEW EDITING INSTRUCTIONS CAN EASILY BE
ADDED. FURTHERMORE, IF ANY OF THE CURRENT INSTRUCTIONS TURNS OUT
TO BE CLUMSILY SPELLED, THE SPELLING CAN BE CHANGED. BUT WHAT OF
THE OLD DOCUMENT DECKS THAT EXIST WITH THE NOW MISSPELLED
INSTRUCTIONS? IT IS VERY EASY TO CONSTRUCT A PROGRAM FROM
ELEMENTS OF THE DOCUMENT MACHINE AND SQUEEZE PROGRAMS (SEE
APPENDIX O FOR THE LATTER) WHICH WILL CONVERTt I.E.t REPUNCHt THE
OLD DECKS INTO NEW ONES WITH THE MODERNIZED SPELLING. SO WE ARE
FLEXIBLE. ONE INSTRUCTION TYPE THAT WOULD COME IN HANDY IS A
CONTINGENT INSTRUCTION. FOR EXAMPLE, IF THE REMAINING NUMBER OF
LINES ON THIS PAGE IS LESS THAN SUCH AND SUCH A NUMBER. GO TO A
NEW PAGE, CTHERWISE NOT. THIS WOULD BE USED FOR FIGURESt INDENTED
DISPLAYED PATERIAL, ETC., WHICH WE WOULD LIKE TO APPEAR ALL ON ONE
PAGE WITHOUT THE NECESSITY OF ALWAYS STARTING A NEW PAGE. BEAR IN
MIND THAT WE DO NOT KNOW WHERE THE MATERIAL WILL APPEAR IN THE
DOCUMENT AS WE PREPARE IT. IT WOULD BE QUITE USEFUL TO BE ABLE TO
USE $ADDRESS ARITHMETICI IN. SAY, THE TAB INSTRUCTIONS. FOR
EXAMPLEt WE COULD THEN TAB TO A-5 OR TO Q+29 I.E., TO FIVE
POSITIONS TO THE LEFT OF TAB STOP A OR TO TWO POSITIONS TO THE
RIGHT OF TAB STOP Q. ANOTHER POSSIBILITY IS RIGHT JUSTIFIED
TABBING (THE PRESENT IS LEFT JUSTIFIED) FOR NUMERALS. WE MIGHT
WANT TO ADO THE ABILITY OF SYMBOLIC REFERENCES TO FIGURES. THE
PRINTING PROGRAM WOULD 'ASSEMBLE' THE DOCUMENT AT PRINTING TIME.
AT THAT TIME ASSIGNING NUMBERS TO FIGURES AND FILLING IN PAGE
REFERENCES IN THE TEXT. THUS, ONE COULD INSERT .EW FIGURE
BETWEEN TWO OTHERS WITHOUT HAVING TO RENUMBER THE WHOLE SEQUENCE
OF FIGURES BEYOND. ANOTHER DESIRABLE SET OF EDITING INSTRUCTIONS
WOULD ALLOW FOR STORING THE CURRENT VALUE OF ALL TAB STOPS,
MARGINS, ETC., AND FOR THE LATER RESTORING OF THESE VALUES. WITH
THIS ABILITY THE DECK WHICH PRODUCED A FIGURE COULD CONTAIN THE
EDITING INSTRUCTIONS THAT PROGRAM IT TO RESTORE WHATEVER TABS*
MARGINS, ETC.. WERE IN EFFECT WHFNEVER IT BEGAN AND HAD TO SET
THESE PARAMETERS FOR ITSELF. THUS, FIGURES COULD OE MOVED ABOUT
AT WILL IN A DOCUMENT WITHOUT HAVING TO REMEMBER 70 FIX THE
SETTINGS AFTER IT. I MENTIONED ABOVE THAT 'TUB CARDS' ARE USEFUL
IN PUTTING TOGETHER PARTS OF DOCUMENTS. E.G.. FOR RECURRING
HEADINGS IN APPENDICES. WITH THE PRESENT SYSTEM ONE MUST
PHYSICALLY REPRODUCE AND INTERPRET SUCH CARDS USING EAM EQUIPMENT.
IT WOULD BE NICE TO BE ABLE TO SPECIFY THAT THE NEXT STRING OF

CHARACTERS IS TO BE STORED AS TUB ARD SET SO AND $O. THEN



PAGE 0034

ANYTIME THE SET IS CALLED FOR IN THE DOCUMENT IT WOULD BE INSERTED
BY THE PROGRAM. OF COURSE, THESE TUB CARDS ARE ANALOGOUS TO THE
PROGRAMMERS' MACRO IN AN ASSEMBLY PROGRAM. WE COULD ALSO INCLUDE
SUBSTITUTABLE ARGUMENTS. THUS, FOR EXAMPLEt THE 'INSERT' CARDS OF
FIGURE 8 (I.F., FIRST, THIRD AND EIGHTH CARDS) MIGHT BE PRODUCED
BY 'MACRO EXPANSIONO WITH THE NUMBER AS THE SUBSTITUTABLE
ARGUMENT. THE PRESENT DOCUMENT MACHINE PROGRAM NUMBERS PAGES
SEQUENTIALLY. IT WOULD BE USEFUL TO BE ABLE TO SPECIFY A CHANGE
IN THE NUMBERING BY EDITING INSTRUCTION. LIKEWISE FOR THE PAGE

HEADING AND THE CLASSIFICATION WHICH ARE NOW CONSTANT FOR EACH
DOCUMENT. A WORD-SYLLABIFICATION SUBROUTINE MIGHT BE INCORPORATED
INTO THE SYSTEM ALLOWING FOR AUTOMATIC HYPHENATION. THENt WITH A
FEW MORE ADDITIONS, RIGHT-JUSTIFIED COPY COULD BE PRODUCED.
NATURALLYt THE MORE FEATURES ADDED, THE MORE MEMORY REQUIRED AND
THE LONGER PROCESSING WILL TAKE. THE PRESENT PROGRAM OCCUPIES
SOME 2750 CHARACTERS OF CORE STORAGE AND PRINTS A PAGE IN TEN TO
FIFTEEN SECONDS (DEPENDING ON THE NUMBER OF VOIDED AREAS, LINE
W:OTHSt SKIPPING, ETC.)

PRELIMINARY COST CONSIDERATIONS

THE QUESTION OF HOW MUCH IT COSTS TO USE THIS SYSTEM MUST BE
CONSIDERED. FULLY DEFINITIVE FIGURES WILL NOT BE AVAILABLE FOR
SEVERAL MONTHS. HOWEVER, PRELIMINARY INDICATIONS ARE ENCOURAGING.
IT COSTS PERHAPS FIFTY TO SEVENTY-FIVE CENTS TO HAVE A PAGE TYPED
AT PRESENT. THE SAME PAGE CAN BE PRINTED IN TEN TO FIFTEEN
SECONDS UNDER THIS SYSTEM. AT COMMERCIAL 1401 SERVICE BUREAU
RATES OF FIFTY DOLLARS AN HOUR, THIS COMES TO APPROXIMATELY
EIGHTEEN CENTS. IN BOTH CASES THE FIRST DRAFT MUST BE MANUALLY
TYPED (OR KEYPUNCHED), SO THAT PART COMES OUT EVEN. A KEY PUNCH
RENTS FOR SIXTY-FIVE DOLLARS PER MONTH WHICH IS GREATER THAN
TYPEWRITER RENTAL RATES. I ASSUME THIS WILL BE MORE THAN OFFSET
BY THE REDUCED TYPING NEEDS, I.E., ONLY CHANGES AND ADDITIONS NEED
BE TYPED, ETC. PRESENTLY IT MAY TAKE TWO WEEKS TO GET A
HUNDRED-PAGE DRAFT RETYPEn. DURING THIS TIME THE AUTHOR-ANALYST
PUST COOL HIS HEELS. UNDER THE AUTOMATED SYSTEM, THE NEW DRAFT
SHOULn BE READY IN LESS THAN A DAY. IT IS HARD TO ASSIGN A CASH
SAVING TO THAT BUT I FEEL IT IS OF CONSIDERABLE WORTH.

THE AUTHOR PERSONALLY DID THF KEYPUNCHING FOR THIS DOCUMENT.
ONE OF THE REVIEWERS OF AN EARLIER VFRSION OF THIS DOCUMENT FELT
THAT AN ORDINARY TYPIST, WITHOUT EXTFNSIVE TRAINING IN THE USE OF
THIS SYSTEM AND OF THE KEY PUNCH, MIGHT BE SLOW IN PUNCHING THE
INITIAL DECK OF CARDS FOR A DOCUMENT. DURING THE REVIEW PERIOD, I
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WAS FORTUNATE ENOUGH TO OBTAIN THE SERVICES OF A TYPIST. SHE WAS
NOT A KEY-PUNCH OPERATOR NOR, OF COURSE, DID SHE KNOW THIS SYSTEM.
AFTER A HALF-HOUR LECTURE ON BOTH THE USE OF THE KEY PUNCH AND THE
USE OF THE SYSTEM SHE WENT TO WORK ON HER FIRST DOCUMENT.
NATURALLY SHE MADE MORE ERRORS THE FIRST TIME THAN ON SUBSEQUENT
DOCUMENTSt BUT THE RESULTS WERE QUITE GOOD. SHE HAS PRODUCED
SEVERAL COMPLICATED TECHNICAL DOCUMENTS SO FAR (INCLUDING
CORRECTIONS REQUIRED BY THE AUTHORS). I AM HAPPY TO REPORT THAT
THE TIME TAKEN TO PUNCH THE INITIAL DECK IS THE SAME AS THE TIME
THAT WOULD BE NEEDED TO TYPE THE MATERIAL ON PAPER USING A
TYPEWRITER.

CONCLUSIONSt RECOMMENDATIONS AND SUMMARY

DOUBTLESS THE READER, ON FIRST READING THIS DOCUMENT# IS LOST
AMONG A WELTER OF DETAILS. THEREFORE, I SHOULD LIKE TO EMPHASIZE
WHAT THE IMPORTANT PARTS OF THIS ORIGINAL DEVELOPMENT COMPRISE.

THE CCMPUTER-READABLE DOCUMENT AS STORED IS UNFORMATTED.
THIS UNFORMATTED DOCUMENT CONSISTING OF AN ADMIXTURE OF TEXT AND
ENGLISH-LIKE EDITING INSTRUCTIONS IS WHAT IS CORRECTED. THE
PRINTING, OR 'ASSEMBLING't OF THE FORMATTED DOCUMENT CAN OCCUR
ONLY WHEN IT IS BROUGHT TOGETHER WITH THE DOCUMENT MACHINE
COMPUTER PROGRAM. THE CORRECTION TECHNIQUE USES THE DUPLICATING
FEATURE OF THE UBIQUITOUS MODERN KEY PUNCH. BY TAKING ADVANTAGE
CF THE UNIQUE EDITING INSTRUCTIONS, THE LOGIC OF THE PROCESSING
COMPUTER PROGRAM, AND THE KEY-PUNCH FEATURES, IT BECOMES POSSIBLE
TO ACCOMPLISH THE EQUIVALENT OF WHAT ACTUALLY IS IMPOSSIBLE, E.G.,
TO INSERT MATERIAL BETWEEN ADJACENT CARD COLUMNS.

AN ATTEMPT TO STORE A FORKATTED DOCUMENT -- WITH COMPOSED,
DISTINCT LINES AND PAGES -- WILL MEET WITH FAILURE BECAUSE OF
THE EXTREME DIFFICULTY INVOLVED IN MAKING CORRECTIONS.

WHEN I FIRST ATTACKED THE PROBLEM (EARLY OCTOBER 1964) 1
ATTEMPTED TO DESIGN A SYSTEM IN WHICH THE FORMATTED DOCUMENT WOULD
BE STORED CN MAGNETIC TAPE. ON BEING DULY IMPRESSED BY THE
MAGNITUDE OF THE PROBLEMS INVOLVED IN MODIFYING THE STORED
DOCUMENT, I HAPPILY HIT UPON THE ABOVE IDEAS. NOT ONLY WAS THE
PROBLEM OF MODIFICATION SOLVED, BUT THE EXTRA COMPUTER RUN
INVOLVED IN CORRECTING AND COPYING THE TAPE WAS ELIMINATED. I
QUICKLY WROTE (HE TWO PROGRAMS PLACING THEM INTO SERVICE TO
PRODUCE THIS DOCUMENT DESCRIBING THE SYSTEM. THE ENTIRE BODY OF
THE DOCUMENT (FROM PAGE 0001 ON), INCLUDING ALL THE FIGURES AND
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APPENDICES, WAS SO PRODUCED. WHEN THE COMPUTER CODE (APPENDICES C
AND D) IS PRINTED, THE CARDS ARE ALSO PUNCHED READY FOR 1401
AUTOCODER ASSEMBLY. NO ATTEMPT WAS MADE DURING THIS SHORT TIME TO
POLISH THE CODE, WHICH IS PROBABLY SOMEWHAT INEFFICIENT DUE TO MY
LACK OF EXPERIENCE ON THE PARTICULAR COMPUTER (USUALLY REGARDED AS
A PERIPHERAL SLAVE TO A LAkGE COMPUTER).

AS NEAR AS I CAN DETERMINE, NO ONE ELSE IS USING SUCH A
SYSTEM. THE COMPUTER MANUFACTURER, (INTERNATIONAL BUSINESS
MACHINES CORPORATION), IN A BROCHURE DESCRIBING THE OPTIONAL
LOWER-CASE/SPECIAL-CHARACTERS PRINTER CHAIN, INDICATES THIS
FEATURE IS USEFUL FOR FORM LETTERS. OF COURSE, THIS WOULD
INDICATE THAT THE LINE AND PAGE COMPOSITION WOULD BE DONE
ELSEWHERE -- PROBABLY BY THE TYPIST. THAT SAMF BROCHURE POINTS
CUT THAT THE REGULAR, UPPER-CASE9 PRINT CHAIN CAN BE QUICKLY
REMOUNTED CN THE PRINTER FOR REGULAR DATA PROCESSING APPLICATIONS.
OF COURSE, I CONTEND (ANC THE VERY EXISTENCE OF THIS DOCUMENT
PROVES) THAT VHE COMPOSING AND PRINTING OF DOCUMENTS IS A REGULAR
DATA PROCESSING APPLICATION. MY UNDERSTANDING IS THAT ANY
COMPUTER-PRODUCED COMPOSING PRECEDING THE PRINTING ON THE SPECIAL
UPPER/LOWER CASE 1401 IS DCNE ON THE LARGE, EXPENSIVE COMPUTERS
SUCH AS THE 7080 OR 7090.

THE PRESENT SYSTEM WAS DESIGNED WITH RACOS CURRENT EQUIPMENT
IN MIND. CUR 1401 DOES NOT HAVE THE OPTIONAL LOWER-CASE PRINTING
CHAIN. IN ORDER NOT TO REQUIRE TOO MUCH COMPUTER TIME, ALBEIT
INEXPENSIVE TIME, THE DESIGN INCLUDES USE OF EAM EQUIPMENT AND
MANY MANUAL OPERATIONS. SINCE OUR EDITORIAL DEPARTMENT RErYPES
ALL FINAL TYPEWRITTEN DRAFTS SUBMITTED FOR EXTERNAL PUBLICATION,
THE FACT THAT THE 1IPPER-CASE 1401-PRODUCED DOCUMENT MUST BE
RETYPED IS NO DISADVANTAGE. THE PEOPLE WORKING WITH THE DRAFTS
PRODUCED BY THIS SYSTEM MUST GET USED TO THE ABSENCE OF
LOWER-CASE. (AT LEAST UNTIL, AND UNLESS, WE GET LOWER-CASE
PRINTING CAPABILITY.) IT WAS IN ORDER TO DELIBERATELY DISPLAY THE
SYSTEM'S SINGLE DISADVANTAGE THAT THIS DOCUMENT DESCRIBING THE
SYSTEM %AS NOT RETYPED. INSTEAD, THE MULTILITH MASTERS WERE MADE
DIRECTLY ON THE 1401 COMPUTER. BECAUSE THE EXISTING DOCUMENT
PACHINE PROGRAM SEQUENTIALLY NUMBERS PAGES STARTING WITH 000011t
THE TITLE PAGE, LIST OF ILLUSTRATIONS, TABLE OF CONTENTS, ETC.,
ALL OF WHICH ARE NUMBERED WITH ROMAN NUMERALS, WERE PREPARED IN
THE STANDARD MANNER BY THE EDITORIAL DEPARTMENT.

I VISLALIZE AN EDITING DEPARTMENT WITH ITS OWN SMALL COMPUTER
ICAPABLE OF PRINTING BOTH CASES AS WFLL AS A REASONABLE SELECTION
OF SPECIAL SYMBOLSI, A SET OF KEY PUNCHES AND A FEW PIECES CF CAM
ECUIPMENT. THE EDITING DEPARTMENT'S TYPING POOL OF GOOD,
PANUSCRIPT TYPISTS WILL PAN THE KEY PUNCHES, PRODUCING THE
MACHINE-READABLE FIRST DRAFT FOR ALL LARGE TFCHNICAL DOCUMENTS OF
THE FIRM OR DEPARTMENT IT SERVES. WHFN A DOCUMENT IS ADJUDGED
COMPLETE BY ITS AUTHOR AND THE VARIOUS APPROVAL AUTHORITIES, IT IS
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ONCE AGAIN RUN OFF ON THE SMALL COMPUTER -- THIS TIME ON
CONTINUCUS-FORM MULTILITH MASTERS, READY FOR THE PRESSES.

I REGARD THE VERY EXISTENCE OF THIS LARGE, COMPREHENSIVE
PAPER ON A DETA!LED TECHNICAL SYSTEM -- PRINTED TWO WEEKS AFTER
SYSTEM DESIGN -- AS PROOF OF THE EFFICACY OF THIS (PROTOTYPE)
SYSTEM. I RECOMMEND, HOWEVER, A SIX-MONTH TRIAL UTILIZING ONE
TYPIST AND ONE KEY-PUNCH MACHINE NOT TO PROVE THE SYSTEM BUT TO
IMPROVE IT. WE WOULD FIND WHAT ADDITIONAL FEATURES TO ADD,
WHETHER ANY PRESFNT FEATURES MIGHT OE DELETEDt WHAT THE THROUGHPUT
RATE PER TYPIST ISt WHAT THE COST ACTUALLY IS# ETC. A STYLE GUIDE
WOULD BE WRITTEN DURING THIS PERIOD OF TIME. THE APPEARANCE AND
READABILITY OF EVEN AN UPPER-CASE-ONLY DOCUMENT COULD PROBABLY BE
GREATLY IMPROVED BY JUDICIOUS USE OF PROPER HORIZONTAL AND
VERTICAL SPACING, UNDERLINING BY VARIOUS CHARACTERS, E.G.t
PERIODS, ASTERISKS, PLUS SIGNSt ETC. SUCH INFORMATION DERIVED
DURING THE TRIAL WOULD BE CONTAINED IN THE STYLE GUIDE.

WE IN THE PROGRAMMING FIELD HAVE LONG ENJOYED THE ABILITY TO
REVISE OUR PROGRAM DECKS BY MOVING CARDS ABOUT, ?v CORRECTING
PISSPELLINGS THROUGH THE DUPLICATING FEATURE OF THE KEYPUNCH.
SIGNIFICANTLYt ONE OF THE PHENOMENA OF THE COMPUTER AGE HAS BEEN
THE LAG BETWEEN THE IMPLEPENTATION OF COMPUTER SYSTEMS AND
ADECUATE DOCCUMENTATION THEREOF. I BELIEVE THE SYSTEM I AM
CFFERING IS A BREAKTHROUGH THAT WILL ENABLE US TO KEEP PACE WIT4
THE EXPLODIN1G TECHNOLOGICAL PROGRESS OF OUR TIME.
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APPENDIX A

CARD AND DECK FORMATS
....... ... ...........

DOCUMENT CARDS HAVE TEXT AND EDITING INSTRUCTIONS IN COLUMNS
1-12 INCLUSIVE. COLUMNS 73-80 ARE IGNORED BY BOTH PROCESSING
PROGRAMS (ALTHOUGH SQUEEZE PUNCHES IDENTIFICATION AND SEQUENCING
IN THESE CCLUMNS). WHEN KEYPUNCHING THE DOCUMENT A DRUM CARD THAT
SKIPS CUT (EJECTS THE CARD) ON COLUMN 73 IS USED. IT IS ALSO
CONVENIENT TO HAVE A FIELD STARTING IN COLUMN 69 (LEAVING JUST
ENOUGH ROOM FOR THE CARD TO END WITH **0K*#).

FOR PRINTING THE DOCUMENT THE DECK IS MADE UP OF THREE PARTS.
FIRST, THERE IS T;4E SELF-LCADING OBJECT DECK OF THE DOCUMENT
MACHINE PRCGRAM. IMMEDIATELY FGLLOWING THE OBJECT DECK IS A
CONTROL CARD. THIS CARD IS IDENTIFIABLE ONLY BY POSITION (I.E.,
IT IS THE FIRST DATA CARD). IT CONTAINS NO TEXT OR EDITING
IN:TRUCTIONS BUT DOES CONTAIN, IN FIXED FIELDS, THE PAGE HEADING
(COLUMNS 1-501 AND THE CLASSIFICATION (COLUMNS 51-703. THESE
FIELDS MAY CONTAIN ANY LEGAL CHARACTERS (INCLUDING ONE OR BOTH
BEING LEFT BLANK). THE NEXT CARD BEGINS THE DOCUMENT DECK. THE
COCUMENT MACHINE WILL READ UNTIL It REACHES THE FIRST 'OEND*DOC.'
EDITING INSTRUCTION. IT IS CONVENIENT TO HAVE THIS INSTRUCTION ON
A CARD BY ITSELF AT THE END OF THE DOCUMENT DECK SO THAT SPLITTING
OF THE LASZ CARD WILL NOT BE REQUIRED TO ADO MATERIAL AT THE END
CF THE DOC0MENT.

FOR SCUEEZING (AND SEQUFNCING) THE DOCUMENT DECK. THE DECK To
BE LOADED IS ALSO MADE UP !'v THREE PARTS. FIRST, THERE IS THE
SELF-LCADING OBJECT DECK OF THE SQUEFZE PROGRAM. IMMEDIATELY
FOLLOWING THE OBJECT DECK IS A CONTROL CARD. THIS CARD,
IDENTIFIABLE BY POSITION ONLY. IS THE FIRST DATA CARD. IT
CONTAINS NC TEXT OR EDITING INSTRUCTIONS BUT DOES CONTAIN, IN A
FIXED FIELr (COLUMNS 13-75), THE THREE-CHARACTER IDENTIFIER STRING
UHICH SQUEEZE PUNCHES IN THE SAME COLUMNS OF EACH CARD OF THE
CUTPUT DECK. THE NEXT CARD GEGINS THlE DOCUMENT DECK. RfADING
CONTINUES LRTIL THE FIRST 'aENDeDOC*' EDITING INSTRUCTION IS
REACHED.

ThE DECK PUNCHED BY THE SQUEEZE PROGRAM BEGINS WITE A COPY
(COLUMkS 1-75 ONLY) OF THE CONTROL CARD. ?HIS IS DONE Sn THAT THE
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NEW DECK CAN BE USED AS INPUT TO THE DOCUMENT MACHINE WITHOUT
HAVING TO REMEMBER TO PUT IN A NEW CONTOL CARD. HENCE THE CONTROL
CARDS FOR BOTH PROGRAMS CAN BE COMBINED INTO ONE CONTAINING
HEADING, CLASSIFICATIONAND IDENTIFICATION. AFTER THE CONTROL
CARD IS PUNCHED. THE COMPRESSED DOCUMENT D2CKt CONTAINING THE
DOCUMENT IN COLUMNS 1-72, THE IDENTIFIER IN 73-75 AND THE SEQUENCE
NUMBERS IN 76-80v IS PUNCHED. THE DECK IS ENDED BY FOUP CARDS
CONTAINING THE END-DOCUMENt EDITING INSTRUCTION.
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APPENDIX B

DETAILED DESCRIPTIONS OF THE EDITING INSTRUCTIONS

IN THIS APPENDIX I SHALL USE THE STRING OF EXACTLY N °V'S,
E.G., "V' CR IVVV', AS A SYNTACTICAL VARIABLE WHOSE RANGE CONSISTS
CF STRINGS OF EXACTLY N CHARACTERS FURTHER LIMITED FOR EACH
EDITING INSTRUCTION AS SPECIFIED UNDER THAT INSTRUCTION'S 'RANGE
OF PARAMETERS1 ENTRY. EACH INSTRUCTION TYPE APPEARS BELOW ON A
PAGE BY ITSELF. ALONG WITH THE FORMAT OF THE INSTRUCTION IS
SHOWN THE RANGE OF PARAMETERS (FOR THOSE INSTRUCTIONS THAT HAVE
ANY)# THE INITIAL SETTING OF PARAMETERS (WHERE MEANINGFUL) AND THE
ACTION TAKEN BY THE PROGRAM UPON ENCOUNTERING THAT INSTRUCTION.
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*VOID*

*OK*

ACTION TAKEN BY PROGRAM
.. o.... ... . ... .. o9e

WHEN '*VOIOD. IS ENCOUNTERED BY THE SCANNING PROGRAM,
THE COLUMNS AND CARDS TO THE RIGHT ARE SCANNED FOR THE FIRST
OCCURRENCE OF .O0Ko'. DURING THIS MODE OF SCANNING OPERATION NO
EDITING INSTRUCTION OTHER THAN I.OK*' IS RECOGNIZED. TEXT OF THE
DOCUMENT BEING PROCESSED MAY BE INTERRUPTED AT ANY POINT BY A
e*VOID* ... *CK*' SEQUENCE OF CARD COLUMNS. THE CHARACTER

IMMEDIATELY PRECEDING THE $*VOID** IS TREATED AS IF IT IMMEDIATELY
PRECEDED THE CHARACTER FOLLOWING THE '.OK*O. HOWEVER, EDITING
INSTRUCTIONS WILL NOT BE RECOGNIZED IF YHEY ARE SPLIT BY A VOIDED
AREA.



PAGE 0042

*SPEC*

ACTION TAKEN BY PROGRAM

IN THE PLACE OF THIS EDITING INSTRUCTION THE PROGRAM
PRINTS A SINGLE SPACE. HOWEVER, IT IS CONSIDERED NOT TO BE A
SPACE FOR THE PURPOSES OF WORD SECMEN7ATION. THE NUMBER OF
SPECIALS APPEARING ON THIS LINE TOGETHER WITH THE LINE AND PAGE
NUMBERS ARE STORED ON TAPE UNIT 2. AFTER THE END OF THE DOCUMENT
A REMINDER LI*ST IS PRINTED SO THAT ALL SPECIAL CHARACTERS CAN BE
FILLED IN WITHOUT OVERLOOKING ANY.
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*SKIP*V*

RANGE OF PARAMETERS

IV' MAY BE ANY OF THE TEN DIGITS '00 THROUGH 19'.

ACTION TAKEN BY PROGRAM

THE CURRENT WORD OR SET OF SPACES BEING ASSEMBLED (IF
ANY) IS TERMINATED AND SENT TO THE PRINTER LINE. THIS MAY RESULT
IN THE LINE BEING PRINTED AND THE CURRENT WORD (IF ANY) STARTING
THE NEXT LINE. THE LINE BEING PRINTED MAY, IN TURN, CAUSE THIS
PAGE TO BE TERMINATED. THEN# THE (NOW) CURRENT LINE IS PRINTED.
AFTER THAT THE NUMBER V IS STORED TO BE READ BY THE PRINT
SUBROUTINE WHEN THE NEXT PRINTING OCCURS. BEFORE THAT NEXT LINE
IS PRINTED V LINES ARE SKIPPED UNLESS THAT WOULD CAUSE THAT LINE
TO FALL BELOW THE LIMIT SET BY THE MOST RECENTLY EXECUTED
PAGE-SIZE INSTRUCTION. IN THE LATTER CASE THE LINE MERELY STARTS
A NEW PAGE REGARDLESS OF HOW MANY LINES WERE TO BE SKIPPED.
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*TAB*V*

RANGE OF PARAMETERS

'Vl MAY BE ANY OF THE TWENTY-SIX LETTERS 'AI THROUGH
IZI.

ACTION TAKEN BY PROGRAM
...............

THE CURRENT WORD OR SET OF SPACES BEING ASSEMBLED (IF
ANY) IS TERMINATED AND SENT TO THE PRINTER LINE. THIS MAY RESULT
IN THE LINE BEING PRINTEC AND THE CURRENT WORD (IF ANY) STARTING
THE NEXT LINE. THE LINE BEING PRINTED MAY, IN TURN, CAUSE THIS
PAGE TC BE TERMINATED. THEN, IF THE POINTER WHICH INDICATES THE
NEXT PRINT POSITION IS PAST (TO THE RIGHT OF) THE CURRENT VALUE OF
TAB STOP IV@ THE PRINT LINE IS PRINTED. FINALLY, THE PRINT LINE
POINTER IS SET TO THE CURRENT VALUE OP TAB IV$.
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ePARA*

ACTION TAKEN BY PROGRAM

THE CURRENT WORD OR SET OF SPACES BEING ASSEMBLED (IF
ANY) IS TERMINAIED AND SENT TO THE PRINTER LINE. THIS MAY RESULT
IN THE LINE BEING PRINTED AND THE CURRENT WORD (IF ANY) STARTING
THE NEXT LINE. THE LINE BEING PRINTFD MAY, IN TURN, CAUSE THIS
PAGE TO BE ZRMINATED. THEN, THE (NOW) CURRENT LINE IS PRINTED.
AFTER THAT THE NUMBER I IS STORED TO BE READ BY THE PRINT
SUBROUTINE. UNLESS AT THE BOTTOM OF A PAGE THIS WILL HAVE THE
EFFECT OF SKIPPING A LINE. THEN THE NEXT LINE TO BE PRINTED WILL
START, INDENTED TO THE CURRENT VALUE OF ONE OF THE TAB STOPS. THE
TAB STOP USED IS DETERMINED BY THE MOST RECENT 'OSTART*PARAoV**
INSTRUCTION. TAB STOP B IS USED IF NO SUCH SETTING INSTRUCTIONS
HAVE PRECEDED.
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*NEW*PAGE*

ACTION TAKEN BY PROGRAM

THE CURRENT WORD OR SET OF SPACES BEING ASSEMBLED (IF
ANY) IS TERMINATED AND SENT TO THE PRINTER LINE. THIS MAY RESULT
IN THE LINE BEING PRINTED AND THE CURRENT WORD (IF ANY) STARTING
THE NEXT LINE. THE LINE BEING PRINTED MAY, IN TURNt CAUSE THIS
PAGE TO BE TERMINATED. THENt THE (NOW) CURRENT tINE IS PRINTED
WHICH PAY RESULT IN GOING TO A NEW PAGE. THEN, THE PAPER IS
SKIPPED TO THE BOTTOM OF THE (NOW) CURRENT PAGE WHERE THE
CLASSIFICATION IS PRINTED, SKIPPED TO THE TOP OF THE NEXT PAGE
WHERE THE CLASSIFICATION IS REPEATED, THE HEADIN%, IS PRINTED TWO
LINES BELO% THE CLASSIFICATION, AN: 7INALLY, A SKIP OF TWO MORE
LINES OCCURS TO BRING US TO THE FIRST BODY LINE OF THE NEXT PAGE.
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*SEToV*VV*V

RANGE CF PARAMETERS

°V' MAY BE ANY OF THE TWENTY-SIX LETTERS $A THROUGH
'Z°. *VVV' IS A THREE-DIGIT NUMBER FROM IOCi THROUGH '131'.

INITIAL SETTING OF PARAMETERS

TAB STOP A SET TO 001, TAB STOP N SET TO 066.
B 006 0 071
C 01l P 076
P n16 0 081
E 021 R 086
F 026 S 091
G 031 T 096
H 036 U 101

1 041 V 106
J 045 W III
K 051 X 116
L 056 Y 121
H 061 Z 126

ACTION TAKEN BY PROGRAM
.......................

TAB STOP 'V& IS SET TO THE NEW VALUE VVV. THUS,
SUBSEQUENT TAB-TO-°V' INSTRUCTIONS WILL CAUSE THE PRINT LINE
POINTER TO BE SET TO VVV. IF THERE IS A WORD BEING ASSEMBLED, IT
IS NOT INTERRUPTED BY THIS EDI:ING INSTRUCTION. THUS, A NON-SPACE
CHARACTER IMMEDIATELY PRECEDING THIS EDITING INSTRUCTION WILL BE
IMMEDIATELY FOLLOWED BY THE NON-SPACE CHARACTER IMMEDIATELY
FOLLOWING THIS EDITING INSTRUCTION.
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*LEFTeMARGINoV*

RANGE CF PARAMETERS

IV# MAY BE ANY OF THE TWENTY-SIX LETTERS *A* THROUGH

INITIAL SETTING OF PARAMETERS
..... . .o ............... *. .

fHE LEFT MARGIN IS SET TO TAB STOP A.

ACTION TAKEN BY PROGRAM

THE LEFT MARGIN IS SET TO TAB STUP *Vt. THIS MEANS THAT
AFTER PRINTINGEACH NEW LINE STARTS AT THE (THEN) CURRENT VALUE OF
TAB STOP #Vt. IF THERE IS A WORD BEING ASSEMBLED, IT IS NOT
INTERRUPTEC BY THIS EDITING INSTRUCTION. THUS, A NON-SPACE
CHARACTER IMMEDIATELY PRECEDING THIS EDITING INSTRUCTION WILL BE
IMMEDIATELY FOLLOWED BY THE NON-SPACE CHARACTER IMMEDIATELY
FOLLOWING THIS EDITING INSTRUCTION.
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*RIGHTeMARGIN*Ve

RANGE OF PARAMETERS

#V# MAY BE ANY OF THE TWENTY-SIX LETTERS lAl THROUGH
oiz.

INITIAL SETTING OF PARAMETERS
.............................

THE RIGHT MARGIN IS SEI TO TAB STOP P.

ACTION TAKEN BY PRCGRAP
.......................

THE RIGHT MARGIN IS SET TO TAB STOP IV#. THIS MEANS
THAT ANY WCRD LATER ADDED TO THE PRINT LINE BEING FORMED THAT
%OULD BRING THE LINE OUT BEYOND THE (THEN) CURRENT VALUE OF TAB
STCP $Vt TERMINATES THAT LINE [WITH THE TERMINATING WORD STARTING
THE NE% LIKE). IF THERE IS A WORD BEING ASSEMBLED, IT IS NOT
INTERRUPTED BY THIS EDITING INSTRUCTION. THUS, A NP0-SPACE
CHARACTER IMMEDIATELY PRECEDING THIS EDITING INSTRUCTWN WILL BE
IPPEDIATELY FOLLOWED BY THE NON-SPACr CHARACTER IMMEDIATELY
FOLLOWING THIS EDITING INSTRUCTIUN.



PAGE 0050

*START*PARA&V*

RANGE OF PARAMETERS

IV@ MAY OF ANY OF THE TWENTY-SIX LETTERS $A# THROUGH

INITIAL SETTING OF PARAMETERS

PARAGRAPHS INITIALLY START AT TAB STOP B.

ACTION TAKEN BY PROGRAP
.......................

IF THERE IS A WORD BEING ASSEMBLED, IT IS NOT
INTERRUPTEC BY THIS EDITING INSTRUCTION. THUS# A NON-SPACE
CHARACTER IMMEDIATELY PRECEDING THIS EDITING INSTRUCTION WILL BE
IMMEDIATELY FnLLOWED BY THE NON-SPACE CHARACTER IMMEDIATELY
FOLLOWING THI! EDITING INSTRUCTION. WHEN SUBSEQUENT 'ePARA.t
INSTRUCTIONS ARE ENCOUNTERED, THE NEW PARAGRAPH WILI START AT THE
(THEN) CURRENT VALUE OF TAB STOP AV@.
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*PUNCH*Ve

RANGE OF PARAMETERS

IV$ MAY BE ANY OF THE TWENTY-SIX LETTERS $A THROUGH

ACTION TAKEN BY PROGRAM

THE PRINT SUIRCUTINE IS SET TO PUNCH THE PRINT LINE FROM
THE VALUE (AT THE TIME OF PRINTING) OF TAB STOP IV$ FOR EIGHTY
CHARACTERS. SHOULD TAB STOP IV* BE SET SUCH THAT EIGHTY
CHARACTERS WOULD GO BEYOND THE RIGHT END OF THE 131-CHARACTER
PRINT LINE, NO CARD IS PUNCHED. IF THERE IS A WORD BEING
ASSEMBLED, IT IS NOT INTERRUPTED BY THIS EDITING INSTRUCTION.
THUSt A NON-SPACE CHARACTER IMMEDIATELY PRECEDING THIS EDITING
INSTRUCTION WILL BE IMMEDIATELY FOLLOWED BY THE NON-SPACE
CHARACTER IMMEDIATELY FOLLOWING THIS 9DIFING INSTRUCTION.
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*PAGE*SIZE*VVV*

RANGE CF PARAMETERS
.o o.**.0. o * .... 00.

°VVV° MAY BE ANY THREE-DIGIT NUMBER FROM 'OO1 THROUGH
'250'.

INITIAL SETTING OF PARAMETERS

'VVVI IS SET TO '050'.

ACTION TAKEN BY PROGRAM

IF THERE IS A WORD BEING ASSEMBLED, IT IS NOT
INTERRUPTED BY THIS EDITING INSTRUCTION. THUS, A NON-SPACE
CHARACTER IMMEDIATELY PRECEDING THIS EDITING INSTRUCTION WILL BE
IMMEDIATELY FOLLOWED BY THE NON-SPACE CHARACTER IMMEDIATELY
FOLLOWING THIS EDITING INSTRUCTLON. VVV IS STORED FOR SUBSEQUENT
SCANNING BY THE PRINT SUBROUTIN9 AS THE NEW NUMBER OF (BODY)
LINES PER PAGE ALLOWED.
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*ND. DOC'

ACTION TAKEN BY PROGRAM

THE CURRENT WORD OR SET OF SPACES BEING ASSEMBLED lIF
ANY) IS TERMINATED AND SENT TO THE PRINTER LINE. THIS MAY RESULT
IN THE LINE BEING PRINTED AND THE CURRENT WORD (IF ANY) STARTING
THE NEXT LINE. THE LINE BEING PRINTED MAY, IN TURN, CAUSE THIS
PAGE TO BE TERMINATED. THEN, THE REMAINING LINE IS PRINTED. ON A
NEW PAGE THE RnMINDER LIST IS PRINTED. THE COMPUTER PROGRAM THEN
HALTS. NOTHING FURTHER IS SCANNED. OBVIOUSLY, THIS COMM4ANID CAN
APPEAR ONLY ONCE IN A DOCUJMENT* AND IT MUST APPEAR IN ORDER TO
TERMINATE THE PROCEDURE.
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APPENDIX C

THE DOCUMENT MACHINE -- CODED IN 1401
AUTOCOCER

LABEL OP OPERAND

JOB R A MAGNUSON DOCUMENT MACHINE
CTL 335
ORG 87

XRI D0C '071'
DC -2

XR2 D0C '000'
OC -2

XR3 DCM '000'
ORG 101
DA IX80
ORG 333

HEDING D0C A50
CLASSJ DCW m20
PREV 0CM '2Z
PAGLIP 0CW '050'

NO ADDS I TO XR2, WHICH COUNTS
THE NUMBER OF CHARACTERS IN THE CURRENT WORD BEING ASSEMBLED.
TMEN IT MOVES CHAR INTO THE NEXT POSITION OF WORD, THE AREA
WHERE THE NORD IS ASSEMBLFD. THEN PREV IS SET TO I IN ORDER TO
REPEMBER THAT A WORD IS IN THE PROCESS OF BEING ASSEMBLED.
CONTROL PASSES TO GN.

WO SSR XR2,9IX2
MCW CHARWORD-I+X2
MCW '109PREV

GN GETS THE NEXT CHARACTER. IF
THAT NEXT CHARACTER IS AN ASTERISK, CONTROL IS TRANSFERRED TO
GNI IN CASE THIS IS THE START OF AN EDITING INSTRUCTION. IF
THE NEXT CHARACTER DOES NOT REGIN AN EDITING INSTRUCTION,
ASTERISK OR NOT, IT IS MOVED TO CHAR, THEN GN4 IS EXECUTED IN
ORCER TO MOVE !HE NEXT-CHARACTER POINTERt XRIn OVER TO THE NEXT
ONE YET. AFTER THAT, CONTROL IS GIVEN TO EITHER SP (IF CHAR IS
A SPACE) OR TO WC (IF CHAR IS NOT A SPACE).
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GN SCE GNI#CARO+XxI.
GN2 MCW CARO.XI.CHAR

6 GN'.
BCE SP,CkAR,
B wo

TO THE RIGHT OF THE ASTERIS K UNDEGRICOLNSIDEROATSION RESTEBLESRAINYGOF THE EDITING INSTRUCTIONS. IF So, CONTROL IS SFNT TO THEAPPROPRIATE EItrING INSTRUCTION SUBROUTINE. IF NOT, CONTROLGOES BACK WITHIN GN ITO GN21.

GNI C CARO*5.A1,'VOIO..
BE VOID
C CARD+S+X,Ol SPEC.'
BE SPEC
C CARD+5*X1.SSKJP..
BE .SKIP
C CARO'.+XlsITAB.,
BE TAB
C CARO*5+XI*OPARA..
BE PARA
C CARO#9+XI, 'NEWOPAGE.'
BE PAGE
C CARO.4.Xlo$SET..
BE SETTAB
C CARD+12+xI,OLEFT*MARuIN*#
BE SErRET
C CARO#13+X1,IRIGHT@NARGIM..
BE LINSIZ
C CAPD+lL+Xl,ISTARTOPARA..
BE SETPAR
C CARC*10*xl,SPAGEOSIZEO.
SE PAGSIZ
C CARO.6,X~, 'PUNCH.'
BE PUNExT
C CR*+IfN&0#
BE ENOOcCC
S GN2

VORD STAYS IN A TIGHT LOOP,EXECUTING ON'. TO MOVE TO THE NEXT CHARACTER AND LOOKING TO SEEIF THAT NEXT CHARACTER BEGINS THE SfRING, "oox.'. WHEN THEFIROST **OK.' HAS SEEN FOUND, THE MEET-CHAAACTER POINTER ISADJUSTED TO THE CHARACTER IMPEOZATELY TO THE RIGHT (IF rHE#*CK.'. CONTROL 1S THEN SENT TO GtE.

VOID San XRIOS+uI
Gil S GM'.
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C CARD+3,Xlt$eOK.'
BU GN3
SBR XRI,3,X1
B GN4
8 GN

GN4 ADDS I TO XR1t THE
NEXT-CHARACTER F6INIER. ' XRI is THEN, WITHIN THE 72 CHARACTERS
CORRESPONDING TO THE 72 COLUMNS OF A DOCUMENT CARD, CONTROL IS
RETURNED TO THE INSTRUCTION AFTER THE CALLER. IF XR1 POINTS TO
A CHARACTER BEYOND THE 72, THE 72 CHARACTERS FROM THE LAST CARD
READ ARE MOVED TO CARD THROUGH CAROM7T. THEN A NEW CARD IS
READ. THE FIRST 20 CHARACTERS OF THIS CARO ARE MOVED TO
CAROD72 THROUGH CARD+91. THIS LAS! AREA IS CALLED 'NEXT$ AND
IS USED SO THAT THE SCAN FOR AN EDITING INSTRUCTION STRING CAN
BE CARRIED OUT BEYOND THE RIGHT END OF THE 72 CHARACTERS. XRI
HAS 72 SUBTRACTED FROM IT SO IT WILL POINT CORRECTLY TO THE
NEXT CHARACTER IN CARD. CONTROL IS RETURNED TO THE NEXT
INSTRUCTION AFTER THE CALLER.

GN4 SBR GNS.3
SBR XRIv*+Xl
C t072$,XRI
BL GNS
S 0729,XR1
MZ *-4,XR1
MCW 72,CAR0"71
R
MCW 209NEXT*19

GNS B 0
CARD DA 1X92
NEXT EQU CARD*72
CHAR DA IXI

SP EXECUTES ENOWO JUST IN CASE
PREV 1 19 I.E., WHEN THE LAST CHARACTER BEFORE THE PRESENT
SPACE WAS NOT A SPACE. THEN THE PRINT LINE POINTER, XR3t IS
ADVANCED BY 1. CONTROL PASSES TO GN.

SP BCE ENOWCPREVI
SOR XR3,I'X3
MCW 121,PREV
B GN

ENOWO DETERMINES WHETHER THE
4ORO THAT HAS JUST BEEN ASSEMBLED WILL FIT ON THE PRINT LINE,
I.E., WITHOUT EXTENDING BEYOND THE PRESENT RIGHT MARGIN. PRINT
IS EXECUTED JUST IN CASE THE WORD OOES NOT *IT. THE WORD IS
MOVED TO THE PRINT LINE TO THE RIGHT OF WHERE IR), THE
PRINT-LINE POINTER, WAS SET AFTER THE POSSIBLE PRINTING. WREN
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('WORD REMINDER'1t A COUNTER INDICATING HOW MANY SPECIALS THERE
ARE IN THIS WORDt IS ADDED TO LREM M'LINE REMINDER019 A COUNTER
INDICATING HOW MANY SPECIALS THERE ARE ON THIS LINE. XR3 IS
ADJUSTED TO POINT TO THE RIGHT-MOST CHARACTER OF THE WORD JUST
PLACED ON THE PRINT LINE. WREN IS SET TO ZERO AND PREY IS SET
TO 2 TO INDICATE THAT NO WORD IS IN PROCESS OF BEING ASSEMBLED.
XR29 WHICH COUNTS THE NUMBER OF CHARACTERS IN THE CURRENT WORD#
IS SET TO ZERO. CONTROL IS RETURNED TO THE NEXT INSTRUCTION
AFTER THE CALLER.

ENCHD SOR WDXIT*3
A XR2,XR3

EW3 C TABA+45,XR3
SH EWI
a EW2

Ewk a PRINT
A XR2,XR3

EW2 MCW WORD-I*X2v20).X3
SBR XR2,0
A WREMLREM
NCW 'OOO'1WREM
MCM '2',PREV

WDXIT B 0

SPEC MOVES A SPACE INTO CHAR.
AODS I TO WREN AND ADJUSTS XRl TO POINT TO THE NEXT CHARACTER
IN CARD. CONTROL PASSES TO WU.

SPEC MCW * 'tCHAR
SBR XRI,5+XI
A 'I'vWREM
6 G%4
B UOD

WREN oCW 9000,
LREP DOCW 000'
LNR DCl '100'
PNR Dcl '0000'

oCW 0 0

SKIP CHECKS WHETHER THIS STRING
IS A VALID SKIP EDITING INSTRUCTION. (IT CHECKS FOR THE 3RD
ASTERISK IN THE RIGHT SPOT AND THAT THE NUMBER OF LINES TO BE
SKIPPED LIES BETWEEN 0 AND 9, INCL.I CONTROL GOE S TO GN2 IF
THIS STRING IS NOT A VALID SKIP INSTRUCTION. ENODWO IS EXECUTED
JUST IN CASE PREY a 1. THEN PRINT IS EXECUTED. THIS DISPOSES
OF THE CURRENT WCOD AND LINE. AFTER THAT, THE NUMBER OF LINES
TO IE SKIPPED iSEFORE PR:NTING THE NEXT LINE) IS NOVE0 INTO
SKRR. RIR IS ADJUSTED TO POINT TO THE NEXT CHARACTER IN CARD.
COhkROL PASSES TC GN.
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i;P BEE SK1OCARD*7TXIo
B GN2

SK1O C CARD+b6XlO0o
SH GN2

BCE ENDWDPREVI
* PRIN;
MLNS CARD+6.AL.StKNR
SBR XRlT7Xl
9 GN4
a GN

TAB CHEICKS WHETHER THIS STRING
IS A VALID TAB ECITING INSTRUCTION. IF NOT, CONTROL IS SENT TO
GN2. ENOWO IS EXECUTED JUST IN CASE A WORD WAS IN PROCESS OF
BEING ASSEMBLED. THEN IT LOOKS TO SEE IF THE PRINT-LINE
POINTER. XR3, IS PAST THE INDICATED TAB STOP. IF SO PRINT IS
EXECUTED. THEN XR3 IS SET TO THE IhOICATED TAB STOP. XRl IS
ADJUSTED AND CONTROL PA4SES TO GN.

TAB BCE TICARD*6*XI,.
B GN2

Ti MCW CARD#5*XICOMP
B ATOZ
MCW TABA-3*X3rTSTOP
S 01',TSTOP
HZ #-4,TSTOP
MCW SAVXR3#XR3
BCE ENOWCqPREV.l
C XR3,TSTOP
BL T3
* T4

T3 B PRINT
T4 KWC TSTOPXR3

SER XRl,6*Xl
B GN4
8 GN

TABA DCW '001'
DCW 006t
DCW '011'

DCW '021'

DCV 0026'
DCV 00311
OCV 10360
OCW '04.1
OCV '046'
OCV *OSl*

DCV '061'

OCV 'CiA'
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OCw '071'
DCW 0076'
oCw '0o1'
OCH 06e6'

OCW '091'
DCW '096t
DCW '101'
DCW '106'
oDCW '111'
DCW '116'
0CM #121'
DCM '126'

TSTOP CMW -3

ATOZ IS EXECUTED BY SEVERAL. OF
THE EDITING INSTRUCTION SUBROUTINES ro CHECK FOP A LETTER OF
THE ALPHABET. COMP IS EXAMINED. IF COMf DOES NOT CONTAIN ANY
OF THE 26 LETTERS# CONTROL PASSES TO GM2. IF COMP CONTAINS rHE
K(TH) LETTER OF THE ALPHABET, XR3 IS SAVED IN SAVXR3 AND SET TO
THREE TIRES K. CONTROL IS RETURNED TO THE INSTRUCTION AFTER
THE CALLER.

AT0Z SBR AZXIT#3
C COMP,vAf
BN GN2
C COIPP'#
BL AZ2
MCW 'O000,AZ1
B AZ'

AZl C COPP,'J'
BN GN2
C CoPP.'R'
SL AZ3
MCW '0?' ,AZI
B AZ'

AZ3 C COPP'S'
Bid GN2
C COMP,'Z'
BL GM2
NCW 0051',AZI

AZ4 MCW XR3,SAVXR3
MLNS COMP.A1S
MCM AZSXR3
a XR3
A £15,113
A All,XR)A11 a Z 0,11Al~l! BI 0

All 0CM -1

SAVXER 0CM .3
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ComP D0W -1

PARA EXECUTES ENDWO JUST IN
CASE A HORO HAD BEEN rORMEO, THEN# EXECUTES PRINT. A I IS
MOVED INTO SKNR. THf CURRENT VALUE OF THE PARAGRAPH TAB STOP
(DETERMINED BY THF LIT STARf-PAAA EDITING INSTRUCTION
EXECUTED) IS MOVED INIO XR3* THE PRINT-LINE POINTER. XRI IS
ADJUSTED. CONTROL POISES TO GN.

PARA ICE EJOpODPRVtl
8 PRINT
MCW oISKNt

PARAI MCW TABASA#SR3
$ 'IlXR3
MZ *-4,XR3
SIR XRLSXI
a GN.
o GN

PAGE EXECUTES ENDWD JUST IN
CASE A WORO HAD BEEI FORPED. PRINT AND THEN HEAD ARE EXECUTED.
THE PRINT LINE IS C'.EARED. XR1 IS ADJUSTED AND CONTROL PASSES
TO GN.

PAGE BCE ENCWC.PREWVtI
a PRINT
a HEAD
CS 332
CS
SBR XRI*qgx!
9 Gk4
a GN

SETTA9 DETERMINES WHETHER THIS
STRING IS A VALIC Sf7-(AS EDITING INSrRUCTION. IF NOr, CONTROL
PASSES TO GN2. IF .,0, THE INDICATED TAG STOP IS SET ACCORDING
TO THE PARAMETER IN THE EDITING INSTRUCTION. XRI IS ADJUSTED.
CONTROL PASSES TC GN.

SETTAS 8CE STICARDOe6XL.o
a GN2

S7 SCE ST2.CARDOIC.XI.e
a GN2

$T2 KCW CARDO#9xt.TSTOP
r TfSCPolO0t
SH GNI
C T"TOP,01310
sL GN,
WC W CAPOD$5*I*CO^P
a ATCZ
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MCW TSTOP,TABA-3+X3
MCW SAVXR3,XR3
SBR XRItO÷XI

ST4 B GN4
B GN

SETRET DETERMINES WHETHER THIS
STRING IS A VALID LEFT-MARGIN EDITING INSTRUCTION. IF NOT#
CONTROL PASSES TO GN2. IF SD, A PARAMETER IN PRINT IS SET SO
PRINT WILL USE THE NEW STOP AS THE LEFT MARGIN AFTER PRINTING.
XRI IS ADJUSTED AND CONTROL PASSES TO GN.

SETRET PCE SRI#CARD+14+Xlte
B GN2

SRI MCW CARD÷13÷XICOMP
B ATDZ
A STOPSXR3
MCW XR39P5÷3
MCW SAVXR3vXR3
SBR XR1,14#Xl
B ST4

LINSIZ DETERMINES WHETHER THIS
STRING IS A VALID RIGHT-MARGIN EDITING INSTRUCTION. IF NOT,
CONTROL PASSES TO GN2. IF SO, ENOWD HAS A PARAMETER WITHIN SET
SO THaT IT CAN LOOK FOR THE NEW RIGHT MARGIN.

LINSIZ BCE LSICARD+15eXi,.
B GN2

LSI MCW CARD÷14÷X1,COMP
B ATOZ
A STOPSvXR3
MCW XR3,EW3+3
MCW SAVXR3,XR3
SOR XRlt15*Xl
B ST4

SETPAR DETERMINES WHETHER THIS
STRING IS A VALID SET-PARA EDITING INSTRUCTION. IF .4OT, CONTROL
PASSES TO GN2. IF SO, A PARAMETER WITHIN PARA IS SET SO PARA
MAY USE THE NEW TAB STOP.

SETPAR BCE SPICARD÷13+Xlta
B GN2

SPI MCW CARD*12÷XICDMP
a ATOZ
A STDPStXR3
MCw XR30PARAI3
MCW SAVXR3,XR3
SBR XR1,13.X1
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B ST4
STOPS DCW *TABA-3

PAGSIZ DETERMINES WHETHER THIS
STRING IS A VALID PAGE-SIZE EDITING INSTRUCTION. IF NOT.
CONTROL IS PASSES TO GN2. IF SO, PAGLIM IS SET TO THE NEW
LIPIT. XRI IS ADJUSTED AND CONTROL PASSES TO GN.

PAGSIZ BCE PSIpCARD#14÷Xlt,
B GN2

PSI C CARD+13÷XIO011
OH GN2
C CARD*13.Xl,'2501
OL GN2
MCW CARD+13÷XI,PAGLIM
SOR XRL,14#Xl
B STY

PUNEXT DETERMINES WHETHER THIS
STRING IS A VALIC PUNCH EDITING INSTRUCTION. IF NOT, CONTROL
PASSES TO GN2. IF SO, A PARAMETER WITHIN PUNCH IS SET SO PUNCH
WILL KNOW WHAT TAB STOP TO PUNCH FROM. ALSO A SWITCH WITHIN
PRINT IS SET SO THAT THE NEXT PRINT LINE CAN BE PUNCHED. XRI
IS ADJUSTEr .NJ CONTROL PASSES TO GN.

PUNEXT SCE P4XIgCARDGB÷Xlgo
m GNM

PNXI MCW CARD4?7XlCOMP
B ATOZ
MCW XR3,r-CH2
MCW SAVXR3,XR3
MCW *PUNCHP6+3
SeR XRI,8÷Xl
B ST4

ENDDOC EXECUTES ENOWD JUST IN
CASE A WORD HAD BEEN FURMED. THEN PRINT IS EXECUTED. AN ENO
.ýEhTINEL IS WRITTEN ON TAPE 2 TO END THE LIST OF SPECIAL
REMINDERS (IF ANY). TAPE 2 IS REWOUND. THE REMINDER LIST IS
PRINTED, READING TAPE 2 UNTIL THE END SENTINEL IS ENCOUNTERED.
TAPE 2 IS REWOUND. THE PROGRAM HALTS.

ENDDOC BCE ENDWCPREVl
a PRINT
WT 2?SENTRY
e HEAD
CS 332
CS
CC T
VCW 'REMINDER LIST%1260
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W
RWO 2
CS 332
CS
MCW ' SPECIALS ON LINE * PAGE ',235

ENI RT 2,LREM-2
BCE EN2,LREM-2oZ
MCW LREMt203
MCW LNR,224
MCW PNR,235
W ENI

EN2 CS 332
CS
MCW 'END REMINDER LISTO,260
W
RWD 2

HALT H HALT
SENTRY OCW oZe

DCW ' I

PRINT ADDS SKNR, THE SKIP
NUMBER, TO LNRt THE LINE NUMBER. IF LNR THEN EXCEEDS PAGLIMt
THE PAGE LIMIT, THE CURRENT PRINT LINE IS SAVED IN LINSAV.
THEN HEAD IS EXECUTED AND THE PRINT LINE IS RESTORED FROM
LINSAV. IF, ON THE OTHER HAND, LNR DOES NOT EXCEED PAGLIM, AS
MANY LINES ARE SKIPPED AS SKNR INDICATES. THEN, IN ANY EVENT,
SKNR IS SET TO ZERO AND 1 IS ADDED TO LNR. THE LINE IS
PRINTED. IF THE PUNCH SWITCH IS SO SET, PUNCH IS EXECUTED. IF
LREM, THE LINE REMINDER, IS NOT ZERO, INDICATING ONE OR MORE
SPECIALS ON THIS LINE, THE RFMINDER IS WRITTEN ON TAPE 2.
LREM IS RESET TO ZERO. THE PRINT AREA IS CL.:ARED. XR3, THE
PRINT-LINE POINTER, IS SET TO THE PRESENT VALUE OF THE LEFT
MARGIN TAB STOP. CONTROL IS RETURNED TO THE NEXT INSTRUCTION
AFTER THE CALLER.

PRINT SBR PRXIT+3
A SKNRtLNR
C LNRPAGLIM
BH P1
MCW 332tLINSAV4IAi
B HEAD
MCW LINSAV+131,312
B P2

P1 C '001',SKNR
SIL P2
S 1I',SKNR
MZ *-4,SKNR
CC J
B P1

P2 MCW 0000tSKNR
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A '1'LNR
W

P6 B P7
P7 C LREMO00O

BE P3
WT 2tLREM-2
MCW 000',LREM

P3 CS 332
Cs

PS MCW TABAXR3
S l1'tXR3
MZ *-40XR3

PRXIT B 0
LINSAV DA 1X132
SKNR DCW 000'

PUNCH DETERMINES WHETHER THERE
ARE 80 CHARACTERS WITHIN THE PRINT AREA FROM THE CURRENT VALUE
OF THE TAB STOP SET BY THE PUNCH EDITING INSTRUCTION LAST
EXECUTED. IF NOT, CONTROL IS RETURNED TO THE INSTRUCTION AFTER
THE CALLER. IF THERE IS ENOUGH ROOM, THE 80 CHARACTERS ARE
MOVED TO THE PUNCH AREA AND THE CARD IS PUNCHED. THE SWITCH IN
PRINT THAT SENT CONTROL TO PUNCH IS RESET SO THAT ANOTHER PUNCH
EDITING INSTRUCTION IS REQUIRED FOR ANOTHER EXECUTION OF PUNCH.

PUNCH MCW PCH2,XR3
MCW +P7tP6+3
MCW 07919PCH2
A TABA-3+X3,PCH2
C '131'#PCH2
BH P7
A '2001,PCH2
MCW PCH2tPCHI÷3

PCHI MCW 0,180
P P7

PCH2 DCW =3

HEAD SETS LNR TO ZERO AND ADDS
I TO PNR, THE PAGE NUMBER. THE PRINT AREA IS CLEARED. THE
CLASSIFICATION IS MOVED INTO THE PRINT AREA. THE FORM IS
SKIPPED TO CHANNEL 12, THE BOTTOM OF THE FORM. THE
CLASSIFICATION OF THIS DOCUMENT IS PRINTED (AT THE BOTTOM OF
THE PAGE). THE FORM IS SKIPPED TO CHANNEL 1. THE
CLASSIFICATION IS PRINTED (AT THE TOP OF THE NEXT PAGE). THE
PRINT AREA IS CLEARED, THE PAGE HEADING IS MOVED INTO THE LINE
ALONG WITH THE WORD 'PAGE' AND PNR, THE PAGE NUMBER. THE PAGE
HEADING IS THEN PRINTED. CONTROL IS RETURNED TO THE NEXT
INSTRUCTION AFTER THE CALLER.

HEAD SBR HDXIT+3
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MCW *O000'LNR
A *1,#PNR
CS 332
CS
MCW CLASSI1250
cc I
CC A
W

CC S

CS 332
CS
MCW HEOING,265
MCW 'PAGE19272
MCW PNRt277
CC T

HOXIT 8 0

START READS THE FIRST DATA
CARD, BY DEFINITION, THE CONTROL CARD. THE PAGE HEADING IS
MOVED FROM COLUMNS I THROUGH 50 INTO HEDING. THE
CLASSIFICATION IS MOVED FROM COLUMNS 51 THROUGH 70 TO CLASSI.
THE FIRST DOCUMENT DECK CARD IS READ AND A WORD MARK IS PLACED
IN MEMORY POSITION 1. THEN GN4 IS EXECUTED. THIS ACCOMPLISHES
MOVING THE FIRST CARD TO CARD AND THE READING OF THE SECOND
CARD, ETC. (BECAUSE XRI IS ORIGINALLY SET TO 721. TAPE 2 IS
REBOUND AND CONTROL PASSES TO GN.

START R
MCW 50,HEDING
MCW 70,CLASSI
R
SW 1
B GN4
B HEAD
CS 332
CS
RWD 2
B GN
LTORG*

WCRD DA IX132
DCW a[
END START
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APPENDIX 0

SQUEEZE -- COCED IN 1401 AUTOCODER

LABEL OP OPERAND

JOB R A MAGNUSON SQUEEZE/SEQUENCE
CTL 335
ORG 87

XRI DCW '071'
DC -2

XR2 DCW 0000'
ORG 101

OUTPUT CA lXT5
COUNT OCW AS
CHAR DA 1XI

GN GETS THE NEXT CHARACTER. IF
THAT NEXT CHARACTER IS AN ASTERISK, CONTROL IS TRANSFERRED TO
GNI IN CASE THIS IS THE START OF AN EDITING INSTRUCTION. IF
THE NEXT CHARACTER DOES NOT BEGIN AN EDITING INSTRUCTION#
ASTERISK OR NOT, IT IS MOVED TO CHAR, THEN GN4 IS EXECUTED IN

ORCER TO MOVE THE NEXT-CHARACTER POINTER# XRI, OVER TO THE NEXT
ONE YET. AFTER THAT PUNCH IS EXECUTED. THEN CONTROL LOOPS
ARCUND TO GN.

GN BCE GNICARDCXto
GN2 MCW CARD+XItCHAR

a GN4
S PUNCH
8 GN

GNI LOOKS TO SEE IF THE STRING
TO THE RIGHT OF THE ASTERISK UNDER CONSIDERATION IS ANY OF THE
EDITING INSTRUCTIONS. IF SO, CONTROL IS SENT TO THE APPROPRIATE
EDITING INSTRUCTION SUBROUTINE. IF NOT, CONTROL GOES BACK
iITHIN GN ITO GN2).

Gol C CARO.SEXlo°VOIO*,

BE VOID
C CARDO42#X1teENO.SECTIONo'
SE E0NDSEC
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C CARD+S+XI,'END.DOC.'
I-• F•JOCC

B GN2

VOID STAYS IN A TIGHT LOOPt
EXECUTING GN4 TO MOVE TO THE NEXT CHARACTER AND LOOKING TO SEE
IF THAT NEXT CHARACTER BEGINS THE STRING, IOOK*l. WHEN THE
FIRST @*OK** HAS BEEN FOUND. THE NEXT-CHARACTER POINTER IS
ADJUSTED TO THE CHARACTER IMMEDIATELY TO THE RIGHT OF THE
'.CK*I. CONTROL IS THEN SENT TO GN.

VGID SBR XRl,5+Xl
GN3 B GN4

C CARD+3+Xlt'OK*t
BU GN3
SBR XR1t3+Xl
B GN4
B GN

GN. ADDS I TO XR1, THE
NEXT-CHARACTER POINTER. IF XR1 IS THEN WITHIN THE 72 CHARACTERS
CORRESPONDING TO THE 72 COLUMNS OF A DOCUMENT CARD# CONTROL IS
RETURNED TO THE INSTRUCTION AFTER THE CALLER. IF XRI POINTS TO
A CHARACTER BEYOND THE 72t THE 72 CHARACTERS FROM THE LAST CARD
READ ARE MOVED TO CARD THROUGH CARD+71. THEN A NEW CARD IS
READ. THE FIRST 20 CHARACTERS OF THIS CARD ARE MOVED TO
CARD+72 THROUGH CARD+91. THIS LAST AREA IS CALLED 'NEXTO AND
IS USED SO THAT THE SCAN FOR AN EDITING INSTRUCTION STRING CAN
BE CARRIED OUT BEYOND THE RIGHT END OF THE 72 CHARACTERS. XR1
HAS 72 SUBTRACTED FROM IT SO IT WILL POINT CORRECTLY TO THE
NEXT CHARACTER IN CARD. CONTROL IS REIURNED TO THE NEXT
INSTRUCTION AFTER THE CALLER.

GN4 SOR GN5+3
SBR XRltl÷Xl
C '072'sXRl
BL GN5
S '072'*XRI
MZ *-4,XR1
MCW 72,CARC+71
R
MCW 20.NEXT+19

GN5 B 0
CARD CA IX92
NEXT EQU CARD472

PUNCH MOVES CHAR TO THE NEXT
POSITION IN OUTPUT, THE PUNCH AREA. 1 IS ADDED TO XR2, THE
PUNCH-AREA POINTER. IF THE POINTER IS STILL WITHIN (HE 72
CHARACTERS PUNCHED ON A CARD, CONTROL IS RETURNED TO THE
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INSTRUCTION AFTER THE CALLER. IF THE POINTER HAS GONE BEYOND
THE RIGHT-POST ALLOWABLE POSITION. IT IS RESET TO POINT rO THE
LEFT-POST PUNCH POSITIONt I IS ADDED TO COUNT (THE SEQUENCE
NUPBER TO BE PUNCHED), THE CARD IS PUNCHED AND THE PUNCH AREA
IS CLEARED. CONTROL RETURNS TO THE INSTRUCTION AFTER THE
CALLER.

PUNCH SBR PXIT*3
MCW CHARsOUTPUT.X2
SOR XR2tl*X2
C 90721,XR2
5L PXIT

PL MCW 1OO0O'XR2
A '1,1COUNT
P
CS 172

PXIT 6 0

ENDSEC EXECUTES VOIDOK, THEN
ADJUSTS XRIt THE INPUT-CHARACTER POINTER. CONTROL PASSES TO
GN.

ENOSEC B VOIDCK
SOR XRt1,2+Xl
B GN4
B GN

VOIDOK PLACES THE STRING
@*VOID*O IN THE CAROMS) BEING PUNCHED. (IT MAY EXTEND OVER THE
END OF ONE CARD.) HE THEN LOOKS TO SEE IF 09OKe1 WILL FIT ON
THE CURRENT CARD IN COLUMNS 69-72. IF SO* IT IS SO PLACED. IF
NOT, THE CURRENT CARD IS PUNCHED AND THE '.0K*' IS PLACED IN
THE NEXT CARD IN COLUMNS 69-72. CONTROL IS RETURNED TO THE
INSTRUCTION AFTER THE CALLER.

VOiOCK SBR VOXIT,3
MCW '*',CHAR
a PUNCH
MCW 'VICHAR
B PUNCH
MCW 'OetCHAR
a PUNCH
MCW 9'ICHAR
B PUNCH
MCW 0D0,CHAR
B PUNCH
MCW '*@,CHAR
a PUNCH
C *068',XR2
SH VOl



PAGE 0069

MCW 1068%tXR2
MCW I*# CHAR
* PUNCH
PCW lO°,CHAR
a PUNCH
MCW lKoCHAR
* PUNCH
MCW $*'#CHAR
a PUNCH

VOWiT a 0
VCl SSR PXIT#3

a Pi

ENDOC EXECUTES VOIDOK, CLEARS
THE PRINT AREA, THEN PLACES THE loENDaOOCo* STRING THRICE IN
THE PRINT AREA. THIS IS PUNCHED FOUR TIMES AND THE PROGRAM
HALTS.

ENODOC S VOIDOK
CS ISO
MCW loEN*ODOCol,109
MCW '.ENC*DOC°O1l44
MCW oENOoDOColl72
P
P
P
p

HALT H HALT

START READS THE FIRST DATA
CARD, THE CONTROL CARD (BY DEFINITION). A WORD MARK IS PLACED
IN MEMORY POSITION 1. THE FIRST 7S CHARACTERS OF THAT FIRST
CARD ARE MOVED TO THE FIRST 75 CHARACTERS OF THE PUNCH APEA.
(THIS LEAVES THE IDENTIFIER, COLS 73-TSt IN PLACE.) THIS CARD
IS PUNCHED. THE LOWER 72 CHARACTERS OF THE PUNCH AREA ARE
CLEARED. THE SECOND CARD IS READ. GN4 IS EXECUTED
ACCOMPLISHING THE MOVING OF THE SECOND CARD TO CARD# THE
READING OF THE THIRD, ETC., (BECAUSE XRI IS INITIALLY SET AT
72). CONTROL PASSES TO GN.

START R
SW 1
w-CW 75,17S

P

CS 11?
R
* GN4

END START
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NCW '068',XR2
MCW fo',CHAR
8 PUNCH
PCW 10#CHAR
B PUNCH
MCW lKlvCHAR
S PUNCH
MCW '*$#CHAR
a PUNCH

VOXIT S 0
VC1 SIR PXIT*3

a Pi

ENDOC EXECUTES VOIOOK, CLEARS
THE PRINT AREA, THEN PLACES THE OeEND*DOC.' STRING THRICE IN
THE PRINT AREA. THIS IS PUNCHED FOUR TIMES AND THE PROGRAM
HALTS.

ENODOC B VOIDOK
CS ISO
MCW 'eEN~oDOCee,109
MCW loENCoDOC1I@144
MCW '*ENDeDOC'l,172
P
P
P
P

HALT H HALT

START READS THE FIRST DATA
CARD, THE CONTROL CARD (BY DEFINITION). A WORD MARK IS PLACED
IN MEMORY POSITION 1. THE FIRST 7S CHARACTERS OF THAT FIRST
CARD ARE MOVED TO THE FIRST 7S CHARACTERS OF THE PUNCH AREA.
(THIS LEAVES THE IOENTIFIER. COLS 73-75, IN PLACE.) THIS CARD
IS PUNCHED. THE LOWER 72 CHARACTERS OF THE PUNCH AREA ARE
CLEARED. THE SECOND CARD IS READ. GN4 IS EXECUTED
ACCOMPLISHING THE MOVING OF THE SECOND CARD TO CARD# THE
READING OF THE THIRD, ETC., (BECAUSE XRI IS INITIALLY SET AT
72). CONTROL PASSES TO GN.

START R
SW 1

PCW 75,175
P
CS 172
R

S GN4
6 GN
ENO START


